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ABSTRACT20

21
The study analyzed the physical capacity utilization rates in the sugar industry in the period
1970 to 2010 in Nigeria. Secondary data were obtained from the sugar firms, Central Bank
of Nigeria, National Bureau of Statistics and Federal Ministry of Finance. Stochastic Cobb-
Douglas production functions for the sugar industry were estimated from which indices of
physical capacity utilization rates were obtained. Factors which affect the physical capacity
utilization of the industry were investigated. Empirical results revealed that the physical
capacity utilization rates in the sugar industry was influenced by the industry’s labour
productivity, per capita real GDP, sugar import, federal government expenditure on the sugar
industry and the quantity of domestic sugarcane used in sugar production. The result of the
regression further revealed that the sugar industry in Nigeria was demand unconstrained but
resource constrained. It is recommended that appropriate policy measure that should aimed
at expansionary aggregate demand as a means of promoting capacity utilization in the sugar
industry should be introduced. Such policy measure should be designed to avoid inflationary
tendencies. A restrictive policy measure on sugar imports should be adopted in the country.
Researches should be intensified to develop good hybrids of industrial sugarcane and
indigenous technology in sugar production. In addition, there are needs to widen the scope
of the National Sugar Development Council and implementation of enhanced welfare
packages for workers in the industry.
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1. INTRODUCTION27
28

The sugar sub-sector in the Nigerian economy has contributed to the development of the29
nation as a whole [16]. The importance of the sub-sector is derived from its contribution to30
employment and food self sufficiency and its impact on the rural economy in the country [36,31
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2, 3]. Sugar is an important food item and also a critical raw material in food, beverage and32
pharmaceutical industries. In Nigeria, the demand for direct household consumption of sugar33
remains firm; while the soft drink production alone accounts for about half of the total34
industrial sugar usage in Nigeria [32]. According to reports by the Central Bank of Nigeria [9]35
and National Sugar Development Council of Nigeria [34], the current domestic consumption36
of sugar in Nigeria is in excess of one million five hundred thousand tonnes per annum.37
Domestic production of sugar in the country had suffered considerably in the past years. For38
instance, the domestic output declined from 51,080 tonnes in the period 1988 to 1990 to39
5,597 tonnes in the period 2001 to 2003 [49, 37, 42 and Table 1). Currently, domestic40
production of sugar is slightly less than 5% of the country’s annual requirement [9, 34].41

42
From 2000 to 2003, the domestic sugar production declined significantly reaching all time43
low value of less than 1.00% of domestic sugar consumption in the country (Table 1). The44
dismal performance of the sub-sector had been attributed to multifarious factors including45
inadequate supply of sugarcane to factories, few operating sugar factories, deteriorating46
capacity utilization in the sub-sector, myriad of factory and field production problems and47
lack of improved indigenous sugar production technology as well as inadequate domestic48
private investments in the sub sector [29 and 49].49

50

Table 1: Sugar Supply and Import Price of Sugar in Nigeria (1970-2008)51

Year
Average
Domestic

Output (tons)

Average
Import
(tons)

Average
Total Supply

(tons)

Average
Import Price

N/ton

Share of
domestic to
total output

(%)

Share of import
to total output

(%)

1970-1972

1973-1975

1976-1978

1979-1981

1982-1984

1985-1987

1988-1990

1991-1993

1994-1996

1997-2000

2001-2003

2004-2008

38141

42594

34074

36296

37778

51872

51080

40735

45577

13654

5597

11194

114158

99335

327382

632379

571562

450130

292766

485540

390718

729870

903066

350113

152299

141929

361458

668675

609340

502002

343846

526275

436295

743524

908663

361307

144.4

424.6

332.6

349.8

293.7

465.2

1878.5

6681.5

7696.6

10980

25229

42625

33.41

30.01

9.43

5.43

6.20

10.33

14.86

7.74

10.45

1.84

0.62

3.20

66.59

69.99

90.57

94.57

93.80

89.67

85.14

92.26

89.55

98.16

99.38

96.80

Sources: From [42], and [16].52
53

Due to the importance of sugar in the Nigerian economy, the two integrated sugar plants at54
Bacita in Kwara state and Numan in Adamawa state were established in 1961 and 197755
respectively; following the adoption of the import substitution industrialization policy in the56
country [22]. The aims were to encourage technological development, reduced the volume of57
imports and encouraged foreign exchange savings by producing locally some of the58
imported consumer goods [5 and 12]. The two sugar plants had a combined installed59
capacity of 105,000 tonnes per annum or less than 10% of the country’s annual requirement60
[34]. Due to some rather complex factors, the major existing sugar companies in the country61
whose combined installed capacity was expected to climb to 165,000 tonnes per annum62
after their expansion programme initiated by the federal government in collaboration with63
African Development Bank and African Development Fund in 1989 and 1991 respectively64
could not fulfilled the sub-sector’s expectation. In the early 1990s, the Nigerian sugar65
industry was still largely underdeveloped with untapped resources and potentialities. The66
four existing companies were wholly government owned and were characterized by low67
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productivity occasioned by managerial, financial and infrastructural constraints. In order to68
accelerate domestic sugar production, the National Sugar Development Council (NSDC)69
was established in 1993. The NSDC was mandated to develop strategies that would70
promote local production of sugar such that 70% of the country’s sugar requirement would71
be met by domestic production [8 and 10].72
Also, in Nigeria, most monetary and fiscal policies, among other things, were aimed at73
achieving full employment of resources and increase capacity utilization in the economy and74
at the same time curb inflation [4]. In the sugar industry, example of these fiscal policies75
employed over the years to boost sugar production in the country included 50% tariff on the76
importation of white sugar, 5% levy on imported raw sugar, free excise duties on sugar77
production, reduction of import duties on sugar industry machineries, 5–year tax holiday to78
sugar refineries and privatization of the major sugar firms in the country, as well as the sugar79
expansion programme in collaboration with the African Development Bank (ADB) and80
African Development Fund (ADF) in 1989 and 1991 respectively. These measures were81
meant to stimulate local production and increase the productivity and capacity utilization in82
the sub-sector. In spite of these measures, Nigeria is still importing more than 90% of its83
sugar. Nigeria is the largest consumer of sugar in the West African sub-region and second in84
Africa [2 and 3]. The country also has a large area of cultivable land, suitable for the growing85
of industrial sugarcane [8]. Despite the favorable agro-climatic and suitable soil conditions86
for the production of sugar-cane in addition to the long period of existence of sugar mills;87
sugar requirements of the country remain largely unmet from domestic sources [37].88

89
One way to understand the dwindling problem in the industry is to study factors that affect90
capacity utilization in the sub-sector. The study on capacity utilization is a reliable means of91
measuring the extent of resource use in the firm’s production process [50]. It is often used in92
empirical studies to help explain investment and inventory behaviors, productivity93
measurement, and indicator of the strength of aggregate demand [25]. A good record of94
capacity utilization rates in the manufacturing sector have been used to forecast inflationary95
pressures in developed countries [10 and 18]. Capacity utilization has an important bearing96
on the financial performance of any firm and the entire industry. It is widely used in business97
cycle analysis to characterize the situation of individual industry or the whole economy and98
to assess the appropriateness of economic policies [11]. In spite of the benefits of capacity99
utilization rates, there are no reliable data on capacity utilization rates in the sugar industry in100
Nigeria. Data on manufacturing capacity utilization rates as reported by independent official101
sources such as the Central Bank of Nigeria (CBN), National Bureau of Statistics and102
Manufacturing Association of Nigeria etc. are inconsistent with one another and need to be103
examined to reconcile the discrepancies.104
The concept of capacity utilization is broad and could be sub-divided into economic, physical105
and technology based capacity utilization rate among others. In Nigeria, the issue on106
physical capacity utilization rates especially in the agro-based industries is relatively new in107
the literature [13, 48, 44, 1 and 39]. Most studies on the concept were based on the108
surveyed opinion of firms related to capacity utilization rate rather than empirical estimation109
in the individual industry through optimization of the industry’s resource endowment [1, 41110
and 44]. Other studies based their analyses on data published by the official sources such111
as Central Bank of Nigeria (CBN) and Manufacturing Association of Nigeria (MAN) with no112
consideration on capacity utilization estimation procedures [13, 48, and 39].113

114
Therefore, this study differs from the previous ones conducted in Nigeria as it estimated the115
physical capacity utilization rates for the sugar industry using the sugar industry production116
data. In addition, it analyzed the factors which influenced the physical capacity utilization117
rates in the Nigerian sugar industry. Hence, the result of the study is a reliable quantitative118
fact and source of reference to policy makers to efficiently make relevant policies that can119
promote the sugar industry’s performance in Nigeria. In addition, the results serve as a120



* Tel.: +234-08036728337
E-mail address: sundayakpan10@yahoo.

useful screen board for future analysis of capacity utilization in any sector of the economy.121
Furthermore, the study provided a frame of reference for agricultural economists,122
economists, manufacturers, planners and students who might be carrying out studies on123
capacity utilization rate of firms.124

125
1.1 FACTORS THAT INFLUENCE PHYSICAL CAPACITY UTILIZATION RATES (PCUR)126
AMONG MANUFACTURING FIRMS127

128
Relationship between capacity utilization rate (CUR) of firms and other variables have been129
extensively investigated by many researchers in developed and in some developing130
economies. Thoumi [46], employed regression analysis to data from 291 firms in Columbia131
to investigate determinants of the physical capacity utilization rates among firms. He132
discovered that firm’s capital, market structure, quality of entrepreneur, and firm’s age were133
the major determinants of the physical capacity utilization rate among firms in the country.134
Dunlevy [21], discovered a significant positive relationship between capacity utilization rates135
in the industrial sector and exports in U.S.A. McElthattan [30], investigated the relationship136
between capacity utilization rate in the industrial sector and inflation rate in U.S.A. she137
obtained a significant and positive relationship between the two variables. Earlier Franz and138
Gordon [17] discovered that capacity utilization rate depends more on inflation than on139
unemployment in both U.S.A and Germany economies. Similar results were obtained by140
Garner [18]. In India, Goldar and Renganathan [19] and Srinivasan [45], examined the141
determinants of capacity utilization among industries in the manufacturing sector and found142
that most of the industries were demand constrained.143

144
Delgado et al., [31], carried out empirical study on the relationship among capacity utilization145
rate, capital investment, input prices and labor productivity in U.S.A. He used industry data146
on capital, labor, energy and material for 54 industries. The estimation yielded independent147
estimates of capacity utilization rates that were positively related to labor productivity, input148
prices and investment capital. Seth [43], established a positive linked between industrial149
capacity utilization rate in India and public investment in infrastructures, capital, intermediary150
import and adoption of liberal policy. Nitsure and Mathew [35], used firm level data from the151
Indian private corporate sector, to examine the impact of economic reforms on productive152
capacity creation and utilization across 802 firms for the period 1993 to 1998. The results153
suggested that substantial achievements occurred initially in the creation and utilization of154
productive capacities in the various industries. However the results further revealed that,155
there was significant room for further improvement in productive capacity utilization rates.156
The results in addition, showed that capital goods import and share of government's current157
expenditure in the total GDP had significant negative relationship on the productive capacity158
utilization rate. On the other hand, credit, sales growth, export intensity had positive159
correlations with the capacity utilization rate of firms. In Bangladesh, Rashid [40] investigated160
the impact of trade policy reform in 1980s and 1990s on industrial capacity utilization rate161
and employment generation. Empirical results revealed significant positive impact of the162
periods on capacity utilization rate and employment capacity. He further stressed that163
industrial growth was more predominant in export –oriented industries. In Nigeria, Adeel and164
Simon [1] employed the survey and expert opinion approach to estimate capacity utilization165
rate among Nigerian firms. They discovered that firm’s capacity utilization rates were166
affected by the erratic power supply, variations in demand, insufficient capital and insufficient167
imports and domestic raw materials. Kim [24], analyzed the investment behavior of South168
Korean manufacturing industries and reported that the sector’s capacity utilization rate was169
affected by cost of energy, material price, rental price of capital and firm’s output. Goldar and170
Kumari [20] presented an estimate of capacity utilization rate in India’s industrial sector at171
the aggregate level covering the period 1981 to 1997. The estimates indicated that there172
was an upward trend in the capacity utilization rate in the 1980s and downward trend in the173
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period 1990 to 1997.  On the other hand, Phillippe and Robin [38] provided evidence of the174
impact of liberalization policies on the industrial performance in India and UK. Ukoha [48]175
studied the determinants of the manufacturing capacity utilization rate in Nigeria in the period176
1970 – 1988. He employed OLS method on secondary data published by the Central Bank177
of Nigeria. The result revealed that, the real exchange rate, federal government capital178
expenditure on the manufacturing sector and the per capita real income had positive effects179
on the manufacturing capacity utilization rate. On the other hand, the inflation rate and the180
real loans and advances to the manufacturing sector had negative effects on the capacity181
utilization rate of the sector. Kumar et al., [28] used time series data from the period 1974 to182
2005 to analyze the trends in the capacity utilization rates in the sugar industry in India. The183
result revealed that, the industry was operating with an excess capacity of 13 percent in184
each of the study year. The result also showed that, capacity utilization declined during the185
post reform years, and that the availability of raw materials was the most significant variable186
explaining the variation in the capacity utilization rate in India’s sugar industry.187

188
2.0 THEORETICAL FRAMEWORK189

190
2.1 Measurement of the physical capacity utilization rate191
There are various approaches to derive the physical capacity utilization rate of firms. The192
most widely used approaches are; the ratio of firm’s actual output to installed capacity also193
referred to as the technology based capacity; Peak-to-peak; Production based Data194
Envelopment Analysis (DEA) and stochastic production.195
This study adopted stochastic production frontier methodology to measure the physical196
capacity utilization rates in the Nigerian sugar industry. Stochastic production frontier197
indicates the maximum expected output for a given set of inputs. It is derived from the198
production theory and based on the assumption that output is a function of inputs and the199
efficiency of the producer in using these inputs. The production frontier assumes that the200
boundary of the production function is defined by “best practice” firms. It therefore indicates201
the maximum potential output for a given set of inputs. The difference between observed202
output and the potential output is generally attributed to a combination of inefficiency and203
random error. Following Battese and Coelli [6] and Faria [15], Stochastic Production Frontier204
(SPF) is defined as:205

206
207
208

Where Yj is the output of j firm, Xj is a vector of factor inputs, Vj is the stochastic error term209
and Uj is a one sided error representing the technical inefficiency of firm j. Both Vj and Uj are210
assumed to be independently and identically distributed with constant variance and zero211
mean.212
Technical efficiency (TE) of a firm using Stochastic Production Frontier is given as;213

214

215
216

…………………………………………………………………….. (3)217
218

While the technique has been developed primarily to estimate efficiency, Kirkley, Morrison219
and Squires [26] and Tingley and Pascoe [47] have modified the technique to produce220
estimates of capacity utilization. The original efficiency based Stochastic Production Frontier221
was modified to represent Technical efficiency capacity utilization (TECU) by incorporating222
only quasi-fixed inputs of firms into the production function. By excluding variable inputs, the223
frontier output is determined by efficient use of quasi-fixed inputs. It represents the ratio of224



* Tel.: +234-08036728337
E-mail address: sundayakpan10@yahoo.

actual output to capacity output that could be achieved if all fixed inputs were utilized fully225
and efficiently.226

227

228
Where X*j are only quasi-fixed inputs of j’s firm; the capital stock of j’s firm is approximated229
by the rate of man hour employed by the industry [27]. The resulting efficiency score is230
called technical efficiency capacity utilization (TECU), because it combines both capacity231
utilization and technical efficiency. However, this is a biased measure of capacity utilization232
rate, because under normal working conditions; it would be expected that most firms would233
be operating at less than full efficiency, due at least in part to mis-or unmeasured factors of234
production [47 and 14]. To reduce this distortion, an unbiased measure of capacity utilization235
rate was derived by dividing the technical efficiency capacity utilization rate (TECU) by the236
efficiency scores estimated in the traditional manner [14], such that;237

238

239
Where TECU is as defined in equation (4) and TE is the technical efficiency (TE) index240
computed from the full production relationship (i.e. the contribution of the variable and fixed241
inputs). Stochastic production frontier (SPF) model has some advantages over other242
approaches. First, unlike the Peak-to-Peak Approach, Stochastic Production Frontier model243
can incorporate several independent inputs into firm’s production function to generate244
indices of capacity utilization for a firm. Hence, all available production inputs could be used245
in the same analysis to produce a single measure of capacity output and utilization. Second,246
peak-to-peak method and the ratio of firm’s actual output to installed capacity approach247
assume that change in capacity output and utilization is solely due to the technology248
changes, but Stochastic Production Function relaxes such rigid assumption and assumes249
that change in capacity utilization is due to inefficiency, technological change and unutilized250
capacity of a firm. Third, unlike Data Envelopment Analysis approach, the Stochastic251
Production Frontier is an econometric model that takes into account random variations in252
data. As such, frontier output is not overestimated. Thus Stochastic Production Frontier253
(SPF) model produces optimal capacity and utilization rate rather than an average index.254

255
256

2.2 MATHEMATICAL FRAMEWORK257
258

2.3 Klein capital utilization model259
260

The relationship between capacity utilization rate of a firm and exogenous factors is found in261
Klein and Preston [27] capital utilization model. In the model, they assume that;262

263

264
Where, and are desired capital and manpower levels, while Kt and Lt are actual level265
of capital and manpower respectively. They also relate firm’s output gap to manpower266
change as thus;267

268
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269
270

Where Yt is the actual output and Yf
t is the full employment level of output.271

Combining equation (6) and (7)272
273

274

275

Where the firm output gap, represents the capacity utilization rate at period “t” [27 and276

23]. Attaching log to both side of the equations and assuming Cobb- Douglas production277
function;278

279
Following the flexible investment function;280

281
Where K* is the desired capital stock. Then282

283
284

Substituting (10) into (9) will produce;285
286

287
288

Also, firm’s demand for labour depends on the real wage rate in the economy. Hence at full289
employment level, wage rate corresponds to (W/P0), while (W/P1) corresponds to wage rates290
below equilibrium level. Thus;291

292

293
294

Where “W” is the labour wage and “P” is the general price level in the economy. Substituting295
equation (12) into (11) produces;296

297

298
299

300
301

In this framework, output gap defined as capacity utilization rate occurs as a result of the302
current investment level of a firm, the previous accumulated capital stock and the real wage303
rate influenced by the general price level in the economy. Their impact on firm output gap or304
capacity utilization rate is transmitted through factors specific elasticities. This framework305
assumes that, the output observed in any time period is the equilibrium level for observed306
rate of utilization of inputs [27]. Hence, other exogenous variables that affect capacity307
utilization can also be conceptualized in the same manner.308

309
310
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3.0 MATERIALS AND METHODS311
312

3.1 study area313
314

The study was conducted in Nigeria. The country is situated on the Gulf of Guinea in sub315
Saharan Africa. It lies between 40 and 140 north of the equator and between longitude 30 and316
150 east of the Greenwich meridian. Nigeria has a total land area of 923,768.622km2 or317
about 98.3 million hectares and a population of over 140 million [33].  Industrial sugarcane is318
cultivated in commercial quantities in the northern part of Nigeria, and is mostly cultivated in319
irrigated lands or swampy areas. Niger state, Kwara state, and Adamawa state are the major320
industrial sugarcane producers in the country [29]. There are four major sugar producing321
firms and two sugar refineries in Nigeria. These are; Nigeria Sugar Company at Bacita,322
Kwara State established in 1964 with the initial installed capacity of 40,000tons/annum;323
Savannah Sugar Company Limited at Numan, Adamawa State established in 1980 with the324
initial installed capacity of 65,000tons/annum; Lafiaji Sugar Company in Kwara State and325
Sunti Sugar Company in Niger State. The last two are mini sugar plants. The refineries are326
BUA and Dangote, located in Lagos state. The refineries are not involved in direct327
production, but refined imported semi processed sugar from Brazil and other sugar328
producing countries [34]. Following the privatization and commercialization policy under the329
2003-2007 reform agenda of the federal government; Savannah Sugar Company was taken330
over by Dangote in 2002; Nigeria Sugar Company was acquired by Josepdam & Sons in331
2006; Lafiaji Sugar Company was bought by BUA Group in 2008 and Sunti Sugar Company332
was acquired by Flour Mills Nigeria in 2009.333

334
3.2 Data Source335
Data used in the study were purposely collected from the two sugar producing firms in336
Nigeria. These firms depended fully on the domestic industrial sugarcane for the production337
of sugar and produced more than 95 percent of domestic produced sugar in the country [34].338
Also, macro economic data published by the Central Bank of Nigeria (CBN), National Bureau339
of Statistics (NBS), Federal Ministries of Finance, Federal Ministry of Agriculture and Rural340
Development as well as labour and Productivity were used in the analysis. The sugar firms341
selected were; Bacita Sugar Company in Kwara state and Savanna Sugar Company in342
Adamawa state. The data collected covered the period of 1970 to 2010.343

344
3.3 Analytical Techniques345
The empirical models were specified based on the objective of the study. The estimation of346
the technical efficiency (TE), technical efficiency capacity utilization rate (TECUR) and the347
physical capacity utilization rate (PCUR) followed this process:348

349

350
351

The technical efficiency index in the sugar production, presented in equation (2) was352
estimated from the sugar stochastic production function of equation (16) presented in log-353
linear as:354

355

356
357

Where:358
SOt = actual or gross output of sugar from the sample sugar industry (tonnes),359
SOt* = frontier output of sugar (tonnes),360
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INWt = non-production labour force employed in production (number of persons)361
362

KSt = capital utilization proxy by the rate of labour employment in sugar industry (number of363
persons)364

LAt = production labour input, measured by the number of production workers employed365
366

DSCt = domestic produced sugarcane used as input in the industry (tonnes)367
368

ECt = energy consumption, proxies by annual expenditure on energy (N/KW)369
370

FASt = sugarcane farm size (ha)371
QOIt = quantity of other inputs used in sugar production (tonnes)372
TEPt = technological progress captured by time trend373

374
Furthermore, in line with the equation (4), the technical efficiency capacity utilization rate375
(TECU) was given by;376

377

378

379
Where X*j are quasi-fixed inputs of j’s firm. SOt and SOt

* are the actual and frontier sugar380
output respectively realized by using only quasi-fixed inputs in the production functions, and381
on the assumption of optimum used of variable inputs.382
The technical efficiency capacity utilization rate, presented in equation (4) was estimated383
using the following log-linear form of the stochastic frontier equation containing only quasi-384
fixed inputs of the industry:385

386
387
388

{The variables have the same meaning as in equations (16)}.389
390

Finally the physical capacity utilization (PCUR) was computed from the following391
relationship:392

393

394
395

To analyze the main objective of the study, capacity utilization rate equation model for the396
sugar industry in Nigeria was specified based on previous studies by [46, 48 and 7]. Dummy397
variable (D) was introduced into equation (20) to capture the industrial policy impact on the398
physical capacity utilization rates of the industry [46 and 48].399
Where;400

401

402
403

CURt = Physical capacity utilization rate for the sugar industry in Nigeria.404
INFLt= inflation rate at period t (%)405
PDSCt = average annual price of domestic sugar cane (N/tonne)406
LAPt = labour productivity in the sugar industry [defined as total domestic output divided by407

total number of workers in the sugar industry (tonnes/person)]408
RERt = real exchange rate (N/$)409
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PGDPt = per capita real GDP (2003 =100) (N)410
ECt = energy consumption proxy by annual expenditure on energy (N),411
LOAt = real loans and advances to sugar industry (N)412
SIMPt/GDPt = ratio of sugar import to the GDP (%)413
FCAt = share of Federal Government Capital expenditure on the sugar industry in414

the GDP415
DSCt = domestic produced sugarcane used as input in the industry (tonnes)416
D = dummy variable which takes the value of 1 for the liberalization period (1986-2010), and417
0 for otherwise (1970- 1985)418
Ut = stochastic error term.419

420
421

4.0 RESULTS AND DISCUSSION422
423

4.1 Unit Root Test for variables used in equation (20)424
425

Table 2 shows the result of the Augmented Dicker Fuller (ADF) test for logged and non-426
logged variables defined in equations (20). PC-Give 10 and gretl econometric software’s427
were used to carry out the test. The results revealed that some variables were stationary at428
level and some at first difference. For both categories, the estimated physical capacity429
utilization index was stationary at level and first difference. This implies that the nature of the430
relationship among the specified variables in equation (20) could be determined by multiple431
regression at the level of the variables provided the diagnostic statistics are satisfactory and432
showed no evidence of spurious regression (i.e. R2 > D.W) or any econometric problem [51433
and 52].434

435
Table 2: Result of the unit root test for variables expressed in logarithm436
Non-Log
variable Level

1st

Difference
Order of

integration
Log

variable Level
1st

Difference
Order of

integration
INFLt -3.321 -6.204** 1(1) INFLt -3.849* - 1(0)
PDSCt -0.065 -6.551** 1(1) PDSCt -1.950 -5.259** 1(1)
LAPt -4.531*** - 1(0) LAPt -4.591** - 1(0)
RERt 0.964 -5.404** 1(1) RERt -1.884 -4.352** 1(1)
PGDPt -2.707 -6.122** 1(1) PGDPt -1.962 -6.038** 1(1)
ECt -2.936 -7.943** 1(1) ECt -1.776 -6.125** 1(1)
LOAt -6.104** - 1(0) LOAt -5.939** - 1(0)
SIMP/GDPt -2.161 -4.949** 1(1) SIMP/GDPt -2.574 -6.457** 1(1)
FCAt -5.377** - 1(0) FCAt -4.716** - 1(0)
DSCt -2.837 -7.733** 1(1) DSCt -3.527* - 1(0)
CURt -4.156* - 1(0) CURt -4.040* - 1(0)

Critical values
5% -3.52 -3.53 -3.52 -3.53
1% -4.20 -4.21 -4.20 -4.21
Note: Asterisks *, and ** represent 5% and 1% significance levels respectively. Variables are as437
defined in equations (20). These tests were performed by including drift and a deterministic trend in the438
regressions.439

440
4.2 Estimates of the physical capacity utilization equation441

442
Table 3 reports the estimates of various forms of physical capacity utilization equations in443
the Nigerian sugar industry. Following the result of the diagnostic tests and the number of444
significant independent variables, the double -log form was picked as the lead equation. In445
the lead equation, the R2 showed that about 63.20% of the variations in the physical capacity446
utilization rates of the sugar industry in Nigeria (PCUR) were caused by the specified447
independent variables. The F-statistic is 4.369 and is significant at 1% probability level448
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implying that the estimated R2 is significant and that the model has goodness of fit. The449
RESET-test is significant at 5% probability level and this indicates that the equation is not450
mis-specified; meaning that there is significant structural rigidity in the lead equation. The451
normality test in the lead equation is statistically significant at 1% probability level. This452
means that the assumption of log linearity among variables is correct and also justifies the453
use of the Ordinary Least Squires (OLS) estimation method. The Durbin Watson (DW) is454
greater than R2 in the lead equation; this suggests that the estimated equation is not455
spurious.456

457
The result revealed that the physical capacity utilization rate (PCUR) in the sugar industry in458
Nigeria had a significant positive relationship (at 1% level) with the industry’s labour459
productivity (LAPt). The result implies that, the physical capacity utilization rate in the sugar460
industry in Nigeria had inelastic relationship with respect to the industry’s labour productivity.461
This means that a 10% increase in the labour productivity in the sugar industry would462
increase the physical capacity utilization rate by 3.0%. It further indicates that the industry463
could increase physical capacity utilization rate if the rate of increase in output is greater464
than the rate of increase in the workforce of the industry. The result corroborates the findings465
of [31].466

467
Table 3: Physical capacity Utilization rate equations for the Nigerian sugar industry (1970-2010)468

Variable Linear Exponential Semi-log Double- log(L)

Constant

INFLt

PDSCt

LAPt

RERt

PGDPt

ECt

LOAt

SIMPt/GDPt

FCAt

DSCt

Dummy

0.743 (11.40)***

-2.70 (-0.08)

1.77e-006 (1.27)

0.009 (2.54)**

-0.001 (-2.60)**

1.24 (0.92)

2.30e-011 (0.51)

-5.71e-013 (-0.52)

0.08 (1.40)

-6.24 (-0.48)

-1.19e-007 (-1.30)

-0.03 (-0.90)

-0.282 (-3.875)***

-1.12e-005 (-0.03)

2.25e-006 (1.44)

0.010  (2.57)**

-0.001 (-2.75)**

1.42e-005  (0.94)

2.97e-011 (0.59)

-5.97e-013 (-0.49)

0.091 (1.37)

-7.99e-012 (-0.55)

-1.38e-007 (-1.35)

-0.041 (-0.97)

0.422  (2.41)**

0.0009  (0.12)

0.007 (0.39)

0.262  (3.24)***

-0.0158 (-1.42)

0.028  (1.93)*

-0.006  (-1.04)

-0.002 (-1.00)

0.018(2.67)**

0.002 (0.79)

-0.041 (-2.14)**

0.010 (0.34)

-0.664 (-3.38)***

-0.002 (-0.20)

0.011 (0.54)

0.30 (3.27)***

-0.020 (-1.58)

0.031 (2.39)**

-0.007 (-1.02)

-0.002 (-0.94)

0.021 (2.95)***

0.002 (1.75)*

-0.047 (-2.29)**

0.016 (0.45)

R2

F-Statistic

DW-test

Normality test

Hetero-test

RESET –test

Schwarz Criterion

Akaike Criterion

Hannan- Quinn C.

Loglikelihood

0.638

4.481***

1.70

3.846 (0.146)

0.420 (0.935)

4.814 (0.037)**

-141.46

-161.73

-154.41

92.86

0.648

4.686***

1.65

3.139 (0.208)

0.437 (0.926)

5.296 (0.029)**

-132.45

-152.70

-145.39

88.36

0.625

4.24***

1.45

10.01(0.006)***

0.545 (0.859)

2.332 (0.138)

-140.04

-160.31

-152.98

92.15

0.632

4.369***

1.45

10.343(0.005)***

0.537 (0.865)

3.009 (0.094)*

-130.66

-150.93

-143.59

87.56

Note: Asterisk *, ** and *** represent 10%, 5% and 1% significance levels respectively. Figure in brackets are t-469
values and variables are as defined in equation (20). L means lead equation.470

471

The result also showed that the physical capacity utilization in the sugar industry had a472
significant positive association (at 5% level) with the per capita real GDP (PGDPt) in the473
country. The result implies that increase in PGDPt will increase the physical capacity474
utilization rate in sugar industry in Nigeria. For instance, a 10% increase in PGDPt will475
increase the physical capacity utilization rate in the sugar industry by 0.31%. The finding476
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satisfies the a priori expectation as increase in PGDPt is expected to increase the domestic477
consumption. The implication of this finding is that the sugar industry in Nigeria was not478
demand constrained. This result implies that the dwindling performance in the sugar industry479
in Nigeria was not actually caused by demand shortage.480

481
The coefficient of sugar import (SIMPt/GDPt) exhibited significant positive relationship with482
the physical capacity utilization rate in the sugar sub-sector. This is contrary to the expected483
result. The reason could be linked to the internal competition generated in the sub-sector484
due to increase in the domestic demand for sugar and corresponding increase in sugar485
imports in the late 1980’s to mop up excess domestic demand (NSDC, 2008). This might be486
substantiated by the fact that, the industry obtained loans from the African Development487
Fund (ADF) and African Development bank (ADB) in 1989 and 1991 respectively in attempts488
to increase domestic sugar production in the country. Despite the utilization of the loans and489
subsequent increase in sugar output in the preceding years, the sugar import also increased490
due to increased in the domestic demand [9 and 34].491

492
The elasticity of physical capacity utilization rate with respect to the share of the federal493
government capital expenditure in the sugar industry (FCAt) was positive and statistically494
significant at 10% probability level. The result implies that as the federal government495
subvention to the sugar industry increases, the physical capacity utilization rate of the496
industry also increases. For instance, one million naira increase in the federal government497
subvention to the sub-sector will result in 0.002 gains in physical capacity utilization rate in498
the industry. The reason for this result might be attributed to the fact that the sub-sector was499
wholly owned by the federal government before it was privatized in 2003.500

501
The coefficient of quantity of domestic sugarcane used in sugar production (DCSt) was502
statistically significant at 5% probability level and inversely related to the physical capacity503
utilization in the sugar industry. The result means that 10% increase in the quantity of504
domestic sugarcane used in sugar production by the industry will result in 0.47% decrease in505
the rate of physical capacity utilization. The result might suggests the presence of obsolete506
technology, poor quality of sugarcane, insufficient quantity of sugarcane or increasing507
depreciation of the capital stock as well as the deteriorating capacity in the industry. This508
finding implies that the sugar industry in Nigeria was resource constrained.509

510
511
512

5.0 SUMMARY OF FINDINGS513
The study used sugar industry based data and macro-economic data from 1970 to 2010 to514
analyze the physical capacity utilization rates in the sugar industry in Nigeria. The macro-515
economic data used were inflation rate, exchange rate, GDP, tariff rates on sugar import,516
consumer price index, parallel and official exchange rates among others. Multiple-regression517
equation of various forms was estimated based on the ordinary least squares method and518
used to determine factors that influence the physical capacity utilization rate of the sugar519
industry in Nigeria. The result of the diagnostic tests and number of significant variables520
among others were used as criteria for selecting the lead equations. The empirical results521
revealed that the physical capacity utilization rate in the sugar industry in Nigeria had a522
significant positive relationship with the industry labour productivity, share of the federal523
government expenditure on sugar industry in the GDP, per capita real GDP and sugar524
import. On the other hand, the quantity of domestic sugarcane used in sugar production has525
significant negative relationship with the physical capacity utilization rates in the industry.526

527
528
529
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5.1 Recommendations530
Increase in per capita real GDP increases the capacity utilization rate in the sugar industry in531
Nigeria. It is recommended that an appropriate policy measure that aim at expansionary532
aggregate demand as a means of promoting capacity utilization in the sugar industry should533
be introduced. Such policy measure should be designed to avoid inflationary tendencies. A534
restrictive policy measure on sugar imports should be adopted in the country such as;535
periodic review of tariff rates on sugar imports and quantity restriction on sugar import as536
means of boosting the domestic sugar production and promoting capacity utilization rate in537
the sugar industry. Researches should be intensified to develop good hybrids of industrial538
sugarcane and indigenous technology in sugar production. This could be achieved through539
strengthening the existing sugar research institutes and widening the scope of the NSDC in540
the country. Incentives and enhanced welfare packages should be initiated to workers in the541
sub-sector as these will help to improve the productive capacity of the industry.542

543
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