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Abstract 

During the process of sugar manufacturing, three major by-products are 
generated. These are bagasse, molasses, and filter mud. From these three 
byproducts large numbers of products are manufactured. Unfortunately, this 
has not been the case in the sugar manufacturing companies in Nigeria. 
This has deprived the host communities in particular and Nigeria, of the 
collateral advantages that are derivable from sugar manufacturing. In this 

paper we discuss the results of a study undertaken to gain understanding of 
what must be done so that very much collateral advantage can be derived 
from the sugar manufacturing plants in Nigeria. The study was carried out at 
the Savannah Sugar Company Limited (SSCL), Numan, Nigeria. Based on 
the data collected an autoregression model was developed. The model results 
showed that the byproducts generated are inadequate for the establishment of 

secondary industries. In other words, collateral advantages are not derivable 
presently from the sugar production processes taking place at the SSCL, 
Numan. 
Recommendations are made on what must be done so that collateral 
advantages may be derived from sugar manufacturing taking place at the 
SSCL, Numan. 

The conclusion of the study is that Numan area can be industrialized based on 
the by-products generated at the Savannah Sugar Company Limited (SSCL), 
if the recommendations of this study are implemented. 

Sugar Production: A Stimulus to Industrial Development 

Going by what obtains in the sugar manufacturing companies in Nigeria one would be led to the 

conclusion that the only product, which can be commercially manufactured from the sugar cane, is sugar (or 

sucrose). The truth however is that multiple products are also being manufactured elsewhere during the process of 

sugar production (Ajala 1980; Amosun, 1998; Hamilton, 1980; Okusanya and Bolade, 1999). The three major by- 

products generated during the manufacturing of sugar are bagasse, molasses, and filter mud; from these three by-

products a large number of other products are commercially produced (Hugot, 1972; Oguntoyinbo, 1977; 

Blackburn, 1981; Hamilton and Longe, 1980). 

According to McCormack (1980) Grace in Peru used its sugar plantations at Paramonga and Cartavio to 

turn around not just the fortunes of the host community, but the fortunes of the entire nation of Peru. From the two 

sugar by-products of molasses and bagasse, Grace maximized the collateral advantages derivable from sugar 

production by building a number of secondary industries, creating jobs, generating foreign exchange and 

considerably advanced the frontier of knowledge with respect to the usefulness of the sugar cane. 

According to McCormack (1980: 40): 

The truly amazing thing about Paramonga and Cartavio and Grace's ingenuity 

is that the end products - sugar, paper, board, boxes, bags, multiwall sacks, 

alcohol, gin, vodka, caustic soda, chlorine, PVC plastic - were all derived 

from the sugar cane, carbon dioxide of the air and salt water. 

McCormack continued: 

In summary, the advantages Grace brought to Peru far outweighs any disadvantages: 

• Grace in the early years contributed to the modernization of Peru's import/export practices and shipping; 

• Brought new industries to Peru, and stimulated the growth of existing industries and provided the 

incentives for countless small service industries to be created; 
• Pioneered the paper, basic chemical and plastics industries in Peru; 
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» Brought new technology and higher efficiency to the Peruvian sugar industry, out stripping in productivity all 

other sugar - producing areas in the world, except Hawaii; 

• Showed a wasteful world how to make use of natural resources in a new and vital way. (The principal raw 

materials that made the production of chemicals and paper possible were sugar cane and bagasse. 

Blackstrap molasses and salt deposits. Before Grace upgraded them, one was burned for fuel, and 

another was dumped, or fed to cattle, and the salt was wasting in the seaside flats). 

On the financial contribution to the Peruvian economy, McCormack wrote: 

From 1926 to 1968, the last year before the confiscation of Grace's sugar business by the Peruvian 

government, Paramanga had: 
• Paid $36 million in taxes to the Peruvian Government; 
• Saved or contributed $77 million in foreign exchange from exports of paper, sugar and chemicals; 

• Saved Peru $214 million in imports; 

• Contributed a total of $266 million to the Peruvian economy, including local purchases of supplies, raw 

materials and labor. 

With modem technology and research the range of products manufactured from sugar cane is ever 

growing. (Idama, 2000; Tyough, 1989; Wong et al, 1974; Ajala, 1980). Perhaps the most well known chemical 

produced from sugar (or sucrose), molasses, and bagasse is ethane. Ethane can be converted to ethylene. Almost 

all petro-chemical products can be made from these sources (Bodewes et al 1980, Hamilton and Longe, 1980; 

Britannica,1984; Kent, 1974). 

The energy crises of 1973 forced scientists to conduct research into alternative sources of energy. Some 

sugar producing nations began to use alcohol as petroleum/diesel mixtures or even alcohol only to run internal 

combustion engines (Stassen, 1980; Shreve, 1967; Hamilton and Longe, 1980; Hamilton, 1980). Sugar cane was 

seen as a renewable energy that could replace or at least supplement fossil fuel, which is a non-renewable 

resource. Fully utilized, sugar cane yields food, feed, filter, fuel, and very useful chemicals (Amosun, 1980; Wong 

et al, 1974; Naidoo et al, 1977). 

Given that so much collateral advantages can be derived from sugar production, the author and 

Adebowale (2003) conducted a study at the Savannah Sugar Company Limited (SSCL), Numan, with the ultimate 

objective of industrializing Numan based on sugar production. Our immediate research objectives were: 

1. To identify secondary industries that can be established in Numan based on the Savannah Sugar Company 

Limited; 

2. To estimate the quantities of by-products generated at SSCL; 

3. To determine whether these by-products can sustain some small-scale industries. 

Two other motivations for the study worth mentioning were: 

1. Nigeria imports about 95% of its sugar needs, and spends a staggering N6.3 billion annually on sugar 

imports (SSCL, 1995). Yet sugar cane is a tropical plant which grows very well almost everywhere in 

Nigeria. Why Nigeria is incapable of developing her sugar industry remains the unanswered question. 

2. In the light of the high poverty level in Nigeria, we considered that maximizing the collateral advantages 

of the SSCL and other sugar manufacturing companies in Nigeria would be one way of attacking 

poverty. In other words, the establishment of secondary industries in the areas around the sugar 

companies such as Numan to take advantage of the by-products generated by sugar companies will be a 

major contribution to the Poverty Alleviation Programme of the Obasanjo administration. 

Thus we considered the study to be timely, since it could assist government in its poverty alleviation 

drive by creating real jobs for school leavers. It will also increase the revenue base of the local governments in the 

areas of location as well as that of the host State. Properly managed, the sugar industries could save Nigeria 

billions of Naira in foreign exchange.
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The Savannah Sugar Company Limited: A Brief History 

In 1968 the Commonwealth Development Corporation considered the Numan area as a possible site for 

the establishment of a sugar cane plantation and a sugar company. Pre-feasibility and feasibility studies were 

initiated in 1970 and completed in 1973. The study showed that that sugar cane yield of 100 tonnes per hectare was 

possible in the area. Thus in 1977, following detailed soil surveys, the Savannah Sugar Company Limited was 

established. An area of 29,891.5 hectares was acquired for irrigated sugar cane cultivation in Gywana village, 

25Km North of Numan. A 650,000 tone per annum capacity factory was built and sugar production commenced in 

1980 (SSCL 1995). The statutory function of the company as contained in its memorandum and Articles of 

Association are: 

1. Carrying out the business of cane cultivation, 

2. Milling and manufacturing of sugar, 

3. Refining, importing and exporting sugar, molasses and all its by-products, 

4. Marketing of refined sugar, molasses and its by-products. 

The company's mission statement, which has remained a mirage, is: 

To effectively cultivate and produce sugar cane and process and market granulated and refined sugar, its by-

products and derivatives within the dictates of the Government's National Sugar Policy (SSCL,1995). 

Land Cultivation Problems 

To date SSCL has been able to develop only 6,404 hectares of the total cultivatable land area of 13,300 

hectare selected for development. Out of the developed 6,404 hectares, only 5,000 hectares are actually under 

cultivation. By 1985, the company had projected about 8,000 hectares of land for development and cultivation but 

only 2,500 hectares of land were actually developed, even up to 1992 the Company never achieved the set target. 

Sugar Cane Yields 

Since SSCL commenced cultivation in 1980, the highest production figure recorded was 244,311 in 1988 

season. The company has experienced a number of problems since its inception. For example, no production took 

place in 1983 due to financial problems. Similarly, the company has not been able to sustain its planned annual land 

development of 20%. Table 1 shows the annual cane production and sugar production in metric tones at SSCL 

between 1984 and 1993 seasons. Even though Kiri Dam was constructed to serve as a source of irrigation water for 

the SSCL cane fields so that all the-year-round production can take place this has never been achieved. 

 

Sugar Production 

The factory, which has an installed processing capacity of 4,000 tones of sugar cane into granulated 

sugar, was commissioned in 1980. In the 1980 cropping season 10,000 metric tones (MT) of granulated sugar was 

produced. In 1983 there was no production while in 1984, there was low output due to poor cane harvest. Since 

then production has increased somewhat. Annual sugar  

Table 1: Annual Cane and Sugar Production, 1984 to 1993 
Year Total Cane Produced (MT) Total Sugar Produced (MT) 

1984 110,133 6,401 

1985 197,494 16,510 

1986 240,045 21,011 

1987 188,349 15,236 

1988 244,311 20,101 

1989 235,829 20,117 

1990 189,954 16,366 

1991 244,873 21,580 

1992 209,609 18,109 

1993 219,790 18,317 

(Source SSCL, 1995) 
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production in metric tonnes from 1984 to 1993 is shown in Table 1. Data on sugar cane and sugar production 

were obtained with the aid of questionnaires, and company published records. In other to gain more 

understanding, one hundred and ninety respondents were served questionnaires based on purposive sampling. The 

target population consisted of senior managers, supervisors, heads of departments, and gang leaders. From the 

quantity of sugar cane and sugar produced (see Table 1) the quantities of the three main by-products at SSCL - 

bagasse, molasses and fdter mud - were derived based on the formula used at SSCL to estimate these by- 

products (SSCL 1995). The SSCL formula states that 100 Mt of sugar cane produces: 

(i) 32 MT of bagasse 

(ii) 3.16 MT of molasses 

(iii) 3.33 MT of filter mud 

On the basis of this formula the bagasse, molasses and filter mud produced at SSCL for the period 1980 

to 1993 were estimated and are shown in Table 2. 

 

Data Analysis: Auto-regression Model 

In order to gain some understanding of the pattern of production of sugar cane, sugar, and the three 

primary by-products namely; bagasse, molasses, and filter mud, an auto-regression model was developed and 

used in the analysis of the historical and computed data contained in Table 2. According to Kmenta (1971: 270): 

Autoregression of the disturbance can be compared with the sound effect of tapping a musical string: 

while the sound is loudest at the time of impact, it does not stop immediately but lingers on for a time until it 

finally dies off. This may also be the characteristics of the disturbance, since its effect may linger for some time 

after its occurrence. But while the effect of one disturbance lingers on, other disturbances take place, as if the 

musical string were tapped over and over, sometimes louder than at other times. The shorter the time between the 

tappings, the greater the likelihood that the preceding sound can still be heard. Similarly, the shorter the periods 

of individual observations, the greater the likelihood of encountering autoregressive disturbances.  

Table 2. Production of Sugar Cane, Sugar, and By-Products at SSCL 1984 to 1993. 
Year Sugar cane (MT) Sugar (MT) Bagasse (MT) Molasses (MT) Filter Mud (MT) 

1984 110,133 6,401 35,243 3,480 3,667 

1985 197,494 16,510 63,198 6,241 6,577 

1986 240,045 21,011 76,814 7,585 7,994 

1987 188,349 15,236 60,101 5,952 6,272 

1988 244,311 20,101 78,180 7,720 8,136 

1989 235,829 20,117 75,465 7,452 7,853 

1990 189,954 16,366 60,785 6,003 6,326 

1991 224,873 21,580 71,959 6,971 7,488 

1992 209,609 18,109 67,074 6,624 6,980 

1993 219,790 18,317 70,333 6,924 7,319 

Source: SSCL 1995 and computation 
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Readers interested in further development of the mathematics may consult standard texts on econometrics 

(see for example, Kmenta 1971, Johnston 1972, Wonnacott and Wonnacott 1979). The analysis of the data for this 

study was undertaken on the SPSS. The objective was to ascertain whether the production level in subsequent years 

would be sufficient for the establishment of viable small-scale industries. The hypotheses examined in the SPSS 

analysis were: 

H„: Production outputs are adequate for the establishment of small-scale industries. 

Hj: Production output is not adequate for the establishment of small-scale industries. 

Results Of Analysis Sugar 

The autoregression model summary from the SPSS analysis for sugar shown in Table 3 revealed 

regression coefficient ( R) of 0.520. This implies that any unit change in time will lead to a corresponding 

increment of 0.520 unit in the amount of sugar produced. The coefficient of determination ( R2 ) was 0.271 

representing the impact of time factor in the variability in sugar production. This is an indication that there were 

some other factors influencing the production of sugar. Interviews with senior management staff revealed that poor 

funding was a major factor militating against the production of sugar at SSCL. The standard error of estimate R
2
, is 

3.9833; and Durbin-Watson d, statistic is 1.733. Even though the d-statistic shows a positive autoregression, it is a 

weak autoregression. 

 

 

 

From Table 6 we observe that the minimum predicted value for the dependent variable, i. e. quantity of 

sugar produced is 13974.218, and the maximum is 20775.381. the average was 17374.800  

Table 3 Model Summary” ( Sugar) 
Mode 

1 

R R Square Adjusted R Square Std. Error of the 

estimate 

Dubin- 

Watson 
1 ..520

a
 0.271 .180 3.9833 1.733 

A Predictors: (Constant), VAR00001 B Dependent Variable: VAR00002 

From table 4 it can be seen that the analysis of variance (ANOVA) for regression and the computed F- value 

is 2.96 while the p-value is 0.123 since the p-value is greater than 0.05 or 0.1 level of significance the 

regression is rejected. 
 

Table 4 Anova
b
 

Model Sum of Squares Df Mean Square F Sig 

1 Regression 47112416 1 47112416.194 2.969 . 123
a
 

Residual 1.27E+08 8 15867020.927   

Total 1.74E+08 9    

A Predictor: ( Constant), VAR 00001 B Dependent Variable VAR00002 

Table 5 shows that the computed t-value is 1.723, with a p-value of 0.123, this is an indication of 

nonsignificance of the null hypothesis. Thus the alternate hypothesis is accepted. That is production 

outputs are inadequate for the establishment of small-scale industries. 

Tables 5 Coefficients
3
 

 

Model Unstandardized Coefficients Standardized Coefficients t Sig 

B Std. Error Beta  

l\(Constant) 1328.533 2.721  4.858 .001 

VAR00001 755.685 0.438 520 1.723 .123 

a Dependent Variable: VAR 00002 
 



Minimum Maximum Mean std. Deviation N 

Predicted Value 

Residual 

Std.Predicted Value 

Std. Residual 

13974.218 20775.381 17374.800 2.287 10 

7583.218 

1.486 

1.901 

5525.4121 

1.486 

1.387 

1.091E-12 

.000 

.000 

3.755 

0.01 

0.094 

10 

10 

10 

Dr. Adamu Idama 

while the standard deviation is 2.287. as a predictor, the model is; Y= 13,218.533 + 755.685x, where Y denotes 

the estimate of estimate of sugar production and x is the year of production. 

Table 6: Residual Statistics
3

  

a Dependent Variable: VAR00002 

Molasses 

The fitted autoregression model for molasses produced parameter estimates in the form shown for sugar. 

The predictor model for Molasses is Y = 5,474.600 + 185.945x. Where Y is the estimate of molasses production 

and x is the year of production. The t- value and p-value respectfully shows that the null hypothesis is non-

significant, hence the alternate hypothesis (H1) is accepted. That is: Production outputs are inadequate for the 

establishment of small-scale industries. This outcome is expected because the generation of by-products depends 

on the production of sugar. 

Bagasses and Filter Mud 

The behaviour pattern of these two by-products is the same as those of sugar and molasses. This is 

because the quantity of bagasses and filter mud generated is dependent on the value of the quantity of sugar 

produced. Hence, the conclusion in both cases is that the null hypothesis is nonsignificant. Thus the alternative 

hypothesis is accepted. That is: The quantities of Bagasses and Filter Mud respectively produced are inadequate 

for the establishment of small-scale industries. The predictor models are Y= 55,315.067 + 8.081x for Bagasse, 

and Y= 5,759.933 + 0.840x for Filter Mud. Where Y and x are as previously defined. 

Recommendations 

Given that sugar production can generate huge collateral advantages we make the following 

recommendations based on our study of Savannah Sugar Company Limited. 

1. Savannah Sugar Company Limited (SSCL) must substantially increase the quantity of sugar cane it 

produces. This can be achieved by greatly increasing the acreage under cultivation. The vast land available 

to the Company must be fully utilized. 

2. The Company can lease its land to indigenous farmers (or any farmer), supply them with the necessary 

inputs so that they produce the sugar cane while the Company buys the sugar cane from the farmers at a 

price good enough to keep the farmers engaged in sugar cane production. 

3. The Company can adopt the integrated factory approach and use its by-products to manufacture other 

products as is done elsewhere. 

4. The Company may wish to sell its by-products to other investors who may use them to manufacture some 

other products. It must however guarantee the investors constant and adequate supply of the by-products. 

5. Given that Nigeria produces about five percent only of her sugar needs, government must give incentives to 

the numerous unemployed youths and school leavers to go into sugar cane farming. We consider this as a 

very important and effective approach to poverty alleviation 

Conclusion 

Our study of the by-products namely; bagasse, molasses, and filter mud, generated at the Savannah 

Sugar Company Limited in Numan has shown that the quantity of sugar cane and sugar presently produced is 

inadequate for the collateral advantages associated with sugar production to be realized. That is, small-scale 

industries, which use sugar by- products as their primary raw materials, cannot presently be established in the 

area. Given that so much collateral advantages can be derived from sugar production we have recommended that 

all the acreage available to Savannah Sugar Company Limited should be utilized for sugar cane production. This 

will increase the quantity of the  
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by-products generated. In this way the establishment of viable small-scale industries based on sugar by-products 

will be possible and Numan will become industrialized. Jobs will be created for the host communities (and others) 

and the welfare of the people will be substantially improved. We see this as a more robust way of tackling the 

problems of poverty alleviation and wealth generation. 
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