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ABSTRACT 
 
Scarcity of refined products for long time does contribute to economic backwardness and de-industrialization of 
most sub-Saharan African and the Organization of Petroleum Exporting Countries (OPEC). Institutional quality 
and managerial transparency absence impacted the downstream sub-sector negatively and induces Nigeria to 
import 80% refined products despite its huge crude oil exports. We have used Markov-switching models, a 
stochastic technique capable of capturing statistical knowledge to moderate Newton Series Polynomial generated on 
a best linear slope equation. And postulate that with less than 70% annual refinery utilization and undemocratic 
institutional performance, the Nigerian state will continue to experience resource curse syndrome. Continuation of 
Nigeria’s mono-product economic structure having demonstrated a dismal performance to the economy may curse 
doom for the nation if it ignores calls for more domestically refined products. This paper offers an oil utilization 
directional guide to economic development in oil rich nations as against historical illustration of resources rich 
nations’ failure to develop fast. However, if Nigeria chooses to maintain its current crude oil exports status 
industrialization is foregone.  
JEL classification: O11, O2, O3, O32, O38, O43  
 
Keywords: Downstream sub-sector, Oil utilization, Industrialization, Institutions, Markov-switching regimes 
 
1.0 INTRODUCTION    

      
Close to three decades, scarcity and inconsistent supply of refined petroleum products in resource-rich Nigeria with 
an average crude oil export 2001 to 2010 at 94.4% have crippled the developmental space of the nation. This has 
weakened the industrialization process within the country and leads to sterile economic activities in the downstream 
sub-sector. Furthermore, it has stalled sustainable economic development for decades and show constraint on 
national budget. Thus because of the continual dismal performance of the refineries functioning below 30% 
installation capacity over the years (see Table 1), importation of refined products to meet domestic demand become 
a necessity. For instance, Warri Refinery and Petrochemical Company (WRPC), and Kaduna Refinery and 
Petrochemical Company (KRPC) in 2007 were grounded without producing a single refined product leading to a fall 
in annual capacity utilization in 2007 to 8.29% only (see Table 1). Hence, the high cost of imported refined products 
has created a negative effect on the domestic economy due to the fuel subsidy incurred by the federal government 
for the expense of infra structural development throughout the country. The inconsistent supply of refined products 
is not peculiar to Nigeria alone, but cuts across the most sub-Saharan African (SSA) nations and some Latin 
American countries such as Ecuador and Venezuela members of the Organization of Petroleum Exporting Countries 
(OPEC). Other factors responsible for slow economic development are weak and corrupt institutions that have 
empowered unproductive activities, managerial opacity, resource curse, and the Dutch disease. Countries with 
credible institutions are free from this dilemma as the private enterprises are proactive in generating wealth for 
higher economic development. Whereas in weak institutions, rent seeking strives in encouraging political rent 
appropriation, expropriation, and crime. The stylized fact in the literature is quality institutions in resources states 
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tend to grow quicker as they tend to trade more[1]. Most SSA countries and its Latin American oil producing 
counterparts lack quality institutional features to grow quicker.   
 
We, therefore, focus on Nigeria downstream sub-sector and examine whether the high percentage rate of crude oil 
exports that leaves behind insignificant quantity for domestic refining is responsible for the economic downturn. The 
reference [2] describes poor institutional quality as having contributed to lower long-run Gross Domestic Product 
(GDP) growth of Nigeria to 0.5% annually based in 1965 and 2000 per-capita GDP figure of US$245 that remained 
the same after 35years of oil exploitation in Nigeria. 
 
In support of the aforementioned statement, [3] claim transparent deficiency was the hallmark in the oil and gas 
industry, especially during the previous military regimes in Nigeria, thus posing as a challenge for economic 
governance. Holding to the aforementioned statements, studies by[4], [5], [6],[7], [8, 9] , and [10] conclude that 
resource-rich countries suffer the resource curse because they are dominated by institutions that have failed to 
promote accountability, transparency and state competence thereby unable to improve the perverse political 
incentives.    

 Table 1: Domestic Refining Average Capacity Utilization (2001 – 2010) 
 

Years 
 

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

KRPC1 31.39 34.95 15.96  26.00  33.08  8.34  0.00  19.56  20.02  20.46 
PHRC2 60.73  52.17  41.88  31.04  42.18  50.26  24.87  17.84  9.08  9.17 
WRPC3 48.29  

 
55.53  
 

14.27  
 

9.10  
 

54.85  3.85  
 

0.00  
 

 38.52 
 

43.01  
 

43. 36 

Annual 
Capacity 
Utilization 

46.80 47.55 24.04 22.05 43.37 28.82 8.29 25.31 24.04 24.33 

Source: “Nigerian National Petroleum Company (NNPC) Annual Statistical Bulletin 2010- 1st Edition” 
 
Moreover, government reforms in 2003 that deregulated the downstream sub-sector due to constant short supply of 
refined products that has persisted since early 1970’s failed because the sterile activity in the downstream sub-sector 
was not conducive for productive entrepreneurs. Nonetheless, the refineries' poor performance continued unabated, 
and recently, government intention to withdraw the fuel subsidy due to huge expenses incurred was strongly resisted 
by the trade unions. This prompted the federal government of Nigeria to set up a parliamentary probe on fuel 
subsidy. The fuel subsidy scam is out of the scope of this paper. 
 
The Nigerian refineries no doubt has impacted negatively on the growth and development throughout the economy 
in many ways. The inconsistent supply of refined products has undermined an industrialization process throughout 
the country, leading to industrial workers' retrenchment and increase unemployment figures. Furthermore, fuel 
subsidies by government also encouraged fuel smuggling across border and thus increase fuel scarcity level the 
more. Others are increased of rent seeking activity and corruption prevalence in the downstream sub-sector of the oil 
industry aid to destroy the production sector.  
 
Predictions to examine whether the Nigerian state can surmount the scarcity of petroleum products to revive its 
ailing industrial sector; Creating jobs in harnessing growth and development and thus prompt rapid economic 
development based on the current data set was conducted. Moreover, the oil and gas prediction for the year, 2011 to 
2019 from this study will give a directional economic development information guide. Since it seems there is no 

                                                 
1 KRPC stand for Kaduna Refinery and Petrochemical Company 
2 PHRC stand for Port-Harcourt Refinery Company (1 and 11) 
3 WRPC stand for Warri Refinery and Petrochemical Company 
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trace of any directional development prediction on the downstream sub-sector of the economy apart from historical 
illustration and the conventional fact of slow economic growth deduction on oil rich nations. 
    
In this paper, we propose Markov-switching models (MS models), a machine learning model built on pattern 
prediction of oil and gas data set. MS is stochastic models, dynamic and competent of handling statistical knowledge 
and categorization and introduced into economics by [11]. The proposed model addresses the refined product's 
scarcity problem by proposing three regimes of MS models. The first regime represents the current situation of less 
than 30% refinery capacity and feeble institutions. The second regime considers more than 30% and less than 70% 
refinery capacity and feeble institutions, and the third regime considers 70% and above refinery capacity and quality 
institutions. We, therefore, determine which of the three regimes is most viable to the Nigerian economy while 
measuring the output of the regimes respectively.   
 
We find that the current crude oil “high” exports persistence level is not favorable to the Nigerian economy just as 
the first regime of less than 30% refinery capacity and weak institution illustrates. If no significant change is 
implemented in reducing the quantity of crude oil exports, definitely no significant per cent of its oil will be 
available for refining from 2015 onward. This unfortunately signals the country non-readiness for industrialization 
but chose to remain at the negative growth level for many years. As for the second regime, if oil exports policy 
favors significant domestic refining, performance fluctuates between moderate growth and rapid growth regimes as 
it lacks quality institutions to stabilize the economy. Also, if oil exports policy favors significant domestic refining 
in the third regime, its operation will be at the optimal point of rapid growth and development with 70% and above 
the refinery capacity builds on quality institution. This illustrates that our proposed model can explain the regimes 
features over the years ahead.  
 
The rest of this paper is organized as follows: Section 2 reviews the related literature; section 3 discusses the 
methodology; section 4 is on extrapolation of oil production and exports figure. Section 5 presents the results and 
discussions; while the last section 6 concludes the study.   
 
 
2.0 RELATED LITERATURE  
 
 2.1 Theoretical Consideration  
 
Quite a reasonable number of literature has sought to proffer reasons of retardation in economic growth and 
development of rich resource nations. The literature recognized the effects and importance of institutions in 
economies. In view of this, [12] [13],and [14] describe natural resource abundance as being a blessing or a curse for 
economic development in rich resource countries, rest on the quality of the institutions in the country. In addition, 
[6] investigate the effect of natural resource abundance on institutional quality, and grouped institutions into two 
strands, the grabber friendly and the producer friendly institutions. The grabber friendly institution is prevalent when 
development and handling of the economic situation increase unproductive actions as economic activities compete 
instead of complementing each other. This is ascribable to weak rule of law, and weak and corrupt institutions. The 
present of a weak institution empowers the government to treat public workers shabbily. This gives an insight into, 
[15], and [16] reason that rent seeking necessitates government to hold salaries low, aware of the unproductiveness 
of the state. Further, the friendly productive institutions are preferable to economic operations where there is a free 
enterprise that generates wealth. In fact, quality institutions are complementary when the productive actions and 
rents create wealth via private enterprises. In [17] it report that growth spell limited period of time in sub-Saharan 
African and Latin American countries is due to the degree of democratic institutions as compared to industrialized 
countries. 
 
In [12] and [18] suggest that grabber friendly institutions push aggregate income down by turning entrepreneurs 
away from production and into infertile rent appropriation, while primary resources in producer friendly institutions 
increase income by attracting entrepreneurs. They emphasized that in a weak institution rent, seeking strives in 
encouraging political rent appropriation, expropriation, crime and warlords. These actions we acknowledge as facts 
advancing economic slump. In [19], [20] investigate reasons that prolong the continuity of weak institutions in the 
polity in spite of the negative effect generated. They hinge upon the result of their findings on the perseverance of de 
jure and de facto political authority in all political settings. Hence, they found that the opposing institution's 
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existence is owed to their sources and use of political power, even when there is a change of governance. These 
findings support the trend that despite losing patronage politically, the elites still increase their lobbying, rent 
seeking and inducement to exert disproportionate influence in politics. Unfortunately, an incompetent bureaucratic 
establishment is gateways that foster rents; destroy productivity and retard economic growth. Though [12], and [19] 
examine grabber friendly institutions and persistence of de jure and de facto in the political setting, their results on 
rent's effects in the economy converge. 
 
On the theory of rent seeking and a case study on the timber boom in Southeast Asia, [9] presents a situation of how 
the sudden resource's booms of timber in the international markets can injure developing nation’s institutions. A 
turnaround situation of resource booms in timber exports sadly led to the decay and breakdown of once acclaimed 
strong forestry institutions in Southeast Asia that was induced by government policies. Unfortunately, most 
developing countries dependent on natural resources, agricultural products, and points resources suffer the same 
feat. In [9] claims that scholars hold different perspective's opinion if the resource boom is indeed a curse or a 
blessing. According to Ross, classical theories of economic development postulate rich resource states that 
experience commodity booms will grow quicker. But other schools of taught hold that the resource booms will turn 
resource-rich nations into violent commotion as a result of the sharp increase of primary product. This proposition is 
well described and quite prevalent in SSA nations. This is why the negligible number of states was unable to 
administer resources booms but instead get ruined by its natural endowment.  
 
The stylized fact in the literature is that quality institutions in resource states tend to grow faster as they tend to trade 
more, according to [1]. Using a large cross-section of countries, they found quality institutions; trade intensity and 
speedy growth in the long run forge together for economic growth. Though 21] differ from [1] with the inclusion of 
trade volatility and over-valuation of exchange rate in their proposal as reasons for slow growth of rich resource 
nations, both agree with the importance of quality institutions in economic growth. They found weak institutions in 
rich resource countries negatively impact growth while quality institutions impact growth positively, and support the 
findings of [14], [22], [6]. In addition, [17] report that growth spell limited period of time in sub-Saharan African 
and Latin American countries is due to the degree of democratic institutions as compared with industrialized 
countries. Drawing illustrations on Nigeria, Sala-i-Martin in [21] describe the meager run of economic growth 
encountered as not related to “Resource Curse” per-se but rather due to corruption and wasteful of resource income. 
Surprisingly, this has been a contributory factor of most SSA nations because they were unsuccessful to manage for 
institutional quality. To this, [23] considers corruption as enriching private life from government coffers to the 
neglect of the need as a nation. When allocations meant for public goods are misplaced and diverted into private 
purposes the masses suffer. However, [24] refers to corruption as misappropriation of funds, perversion of public 
authority and favoritism. This definition of corruption is broader than [23]. Furthermore, [25] argues that corruption 
in Ghana is taken as rent seeking behavior, which diverts resources from productive means.   
 
In [26] authors investigate the impacts that constrain economic development in Nigeria in the past four decades 
using co-integration and error correction framework. They found social and economic factors as a responsible 
constraint to economic development of the country. The social restraining component identified is corruption, rents, 
and the economic factors comprise infrastructure and human capital. These findings from a study covering forty 
years of Nigeria's existence portray the state of the country under the military regimes and civilian dispensation and 
this supports the views of [27]. In [28] author argues that corruption and rent seeking differs in nature, quality, form 
or degree, though, he maintains that the differences get blurred later on. Groningen Corruption Perception Index that 
records Botswana as Africa’s best performer and Norway’s richness in Europe attributing the success to quality 
institutions thus supports the rent hypothesis theory.   
 
Hence, having considered institutions and rent seeking theory next is the resource curse and Dutch disease. In 
resource curse theory, economies with resource abundance are prone to slow economic growth in comparison to 
scarce resource's countries according to [29, 30], [31] high levels of oil are stable. Presented research in [29], and 
[31] find that nations with limited resources tend to grow faster than nations with abundant resources but less dense 
population. Many scholars have examined the negative relationship of natural endowment, growth and economic 
performance. Indeed, huge bodies of experiential work with proof seem to confirm the negative relationship between 
resource abundance and poor economic performance. But ordinarily, nations that accrue huge revenues ought to 
yield wealth in an economy, encourage economic progress and reduce poverty from natural affluence. The state of 
difficulty fashioned by natural endowment is not exclusive but generic as crude oil exporters endure a bunch of 
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economic contraction. The study by [32] examines the association of the oil proceeds–growth non-linearity and from 
1965-2005 appraised the gateway of 13 oil-exporting countries' oil revenue. The study observes a positive 
correlation between development and oil returns on the merit of spline technique applied. The positive relation 
existing below the 18% threshold is further supported by the structural break but any returns above the threshold 
turned to a negative relation. This latter finding supports the trend of findings on a resource curse while in the 
former, if the oil revenue is modest and below the expected threshold, it’s a blessing. This paper differs as it tends to 
limit oil-exporting countries to 18% threshold level, which is relatively low and unacceptable to most SSA nations.   
The study [33] suggests the Dutch disease booms impact development negatively as the relative size of the 
secondary sectors suffers due to neglect, and more workforces lose jobs because of low productivity. Hence, the oil 
boom afflicted the Nigerian economy and with it came the ‘’Dutch disease’’, the existence of vast natural resource 
of wealth and poverty in developing economies like Nigeria. Also, [29] justify the frustration of economic growth 
evident in 11 Latin American economies due probably to Dutch disease from 1960 to 1994. The Dutch disease 
phenomenon used to analyze the effects of commodity booms are traditionally evaluated in terms of cost and 
resource movement effects [34]. Though the results in SSA oil exporters tend to suggest the presence of a resource 
curse, but the curse lies with leadership attributes made manifest in ruling and misappropriation of resources [35]. 
Duruigbo in [35] insists the leadership failed to put in justified management structures that are beneficial for the 
masses and that significant adjustment certainly will experience central changes, thus deviating from the standard 
definition of Dutch disease.  
 
Ogunleye in [36] examines the impact on Nigeria’s economic growth, and development bases on its rich-oil wealth 
and per-capita GDP economic indicators modeled with vector error-correction model. He established the negative 
effect on per-capita household consumption, manufacturing and agriculture resulting from an increase in per-capita 
oil revenue. The presence of a damaging connection between oil and gas sector, and the non-oil sector is well 
described (see Ogunleye, op.cit). Also, the comment offers considerable insight to the damaging increment effects of 
the resource curse. In [28] alleges resource curse engenders poverty, worsen income inequality and in addition rich 
resources economies have a poor record in poverty reduction apart from a negative growth effect upon economic 
development. From the above discussion, it is clear that the SSA poverty rate and income inequality are unabated.   
In all, there is evidence of growth winners and losers despite the claim of negative relationship between natural 
resource abundance and growth. Botswana rich in diamond is a winner having the highest growth rate for five 
decades. The presence of quality institutions contributed immensely to oil exploration and economic development in 
Norway. Undoubtedly, the society loses consistently from weak institution, resource curse, Dutch disease and 
corruption. Weak institution allows incompetent entrepreneurs in industry, empowers fraudulent administrators and 
awful economic strategy by the management. Natural endowment ceases to impact economic development 
negatively when quality institution is in place.    
 
3.0 METHODOLOGY 
 
The Hidden Markov Models (HMMs) have earned its popularity in non-economics and economics domain largely 
from successful applications to speech recognition [37, 38], and in computer vision [39]. The HMMs also have been 
applied in handwriting recognition, gene sequencing, and gesture recognition and broadly used in psychology of 
learning. In economics, the HMMs is used to examine the US business cycle [40], stock market volatility [11], and 
foreign exchange rates [41].  
 
An econometric theory of predicting statistical time series using Markov switching vector auto regressive model 
(MS-VAR) was proposed by [42]. It addresses the baffling problems linked to the forecasting performance of non-
linear time series models and regimes switching models. The model is chosen due to its flexibility of creating 
suitable models for prediction and the demonstration that during recessions, models built on three regimes forecast 
better. MS-VAR models are characterized with an effortless means of forecasting as long as the auto regressive 
parameters are regime invariant.  
 
The multi-regime Markov-switching Vector Autoregressive model (multi-regime MS-VAR) [43] examines the 
stochastic regime shifts of US, Japan and some Southern European economic growth. It is an extension of [40] 
analysis of the US business cycles for the statistical measurement of macroeconomic variations. Due to the structural 
change's evidence in the economies of these nations that have manifested in the long run mean growth rate and in 
the volatility of growth, the regimes are therefore extended to three regimes from the initial two “conventional” 
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regimes to accommodate the observed development processes. The multi-regime MS-VAR models, therefore, assist 
to establish the presence of nonlinear commercial cycles, organizational changes noticeable in structural breaks, and 
the instability observed during the growth process. Analyzing the three regimes macroeconomic fluctuations 
statistically gets simplified. It is employed to scrutinize regime shifts in the random process of economic progress 
four decades ago in the United States, Japan and Europe. The regimes analyzed the rapid growth regime that reveals 
structural change and prevails over the other two regimes. While the recession and normal expansion regimes 
fluctuate between phases within the growth cycle.   
 
Growth determinants vary from country to country and accounts for reasons of variation in economic development 
among nations. Equally, characteristics that affect the average expansion differ from one industry to another 
industry. In estimating growth of refined products in Nigeria, the under-mentioned factors are considered as the 
form 

iyziytiyti εβα +++=
^

 

Where 
^

yti  is the output of refine products over time t, α  is a constant, yti is oil available for refinement after 

exports intended to get the convergence effect, yzi is measuring refinery capacity and institutional quality that 
affect the level of output, and iε the weighting of the parameter of the model. The capacity utilization of the refinery 
and the institutions determine to a great extent the quantity of refined products produced.     
 
The z variables above and its measures determine the level to which it impacts average expansion. Though, some 
scholars see quality institutions as a sluggish variable but do acknowledge it robustness [44]. But Acemoglu and 
Robinson [5, 45, 46], Ross [8, 9], Acemoglu et al. [20], Sala-i-Martin and Subramanian [21], Isham et al.[13], and 
Mehlum et al. in [6]  describe institutions as the pivot of any developmental progress in a nation. Once it is 
controlled, the economy will experience stable growth. We follow the three regimes switching model of Kroliz [42] 
and classified the current patterns as recession, moderate growth, and rapid growth. 
 
In order to determine the best linear slope for the oil production and oil export data, we used the following formula: 

 
Average slope of the graph 

MAVG =   {Σ   [Σ  (yi + j – yi) / (xi + j – xi)] } / { n .  [ ( (n + 1)  /  2 ) – 1 ] }  
 
This equation takes into account all the data points for each year in relation to every other, thus producing a clearer 
representation of the trend of a set of data.Once the average slope is found, we created a Newton Series of the Data 
and extrapolated the future data points to an average of the Newton Series data points and the data points generated 
using MAVG. The Newton Series Polynomial is given by: 
 

N value = ƒ(y) = ∆0. 1 + ∆1 . [ (y – y0) 1  / 1!] + ∆2 .[ (y – y0) 2  / 2!]+ . .  +. ∆n . [ (y – y0) n  / n!]; 
where  ∆0 = y0 , 
 ∆1 = (y2 – y1) - (y1 – y0),  
 ∆2 =[(y3 – y2) - (y2 – y1)] - [(y2 – y1) - (y1 – y0)]  
 if MAVG < 0:  yn = MAVG . n + ymax ;  
 if MAVG >=  0:  yn = MAVG . n + ymin ; 
Predicted Data Point, ypredict = [Nvalue + (MAVG . (t) . yn )] / 2; 
 
Where t = Number of Years after n the prediction is being made. 
 
 

 

i = 0 

i = n 

 

j = 1 

j = n 
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We combine and refine the polynomial using a Markov Switching Model as follows: 
 
We do not directly observe the latent state vector Mt. Based on the existing oil data, we define the conditional 
probabilities: 

Π = P (Mt = mj | r1, …, rt) 

Where vector Πt = (Π , …, Π ) under recursion gives, 
Πt = [ω(rt) . (Πt-1 . A) ] /{ [ω(rt) . (Πt-1 . A)] 1`} 
Where 1 = (1, …, 1) ϵ Rd , x . y = (x1 . y1 , …, xd . yd) for all x, y ϵ Rd ,and  
ω(rt)= [ƒ (rt | Mt = m1); . . . ; ƒ (rt | Mt = md)] and 
Initial Vector, Π0 = 1 / d = 2-ǩ for all j; 
 

On the other hand, the following secondary database on Nigeria's crude oil was sourced early this year 2012 for use 
in this paper. The crude oil production (Table 2) depicts the comprehensive data on crude oil mined from 2001-2010 
on the monthly basis. The crude oil exports (Table 3) accounts for Nigeria total exports revealing the percentage of 
crude oil exported. The domestic refinery capacity utilization per cent (Table 1), and (Table 4) petroleum products 
imports [1] record each monthly refinery performance and Nigeria level of imported refined products and its 
components respectively. For each of the data collated, it covers 10 year duration from 2001 to 2010. These data are 
collected from Nigerian National Petroleum Corporation (NNPC) annual statistical bulletin 2010 1st edition. NNPC 
is an official corporation established in 1977 to oversee the on-shore and off-shore oil and gas exploitation in 
Nigeria. This study covers the sample period from 2001 to 2010. 
 

       Table 2: Crude Oil Production 2001 – 2010 (barrels) 
 

Year/Month 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

Jan. 75,357,274 67,478,748 73,55,292 77,878,402 75,540,957 80,142,250 71,906,265 67,122,292 63,052,811 72,293,218 

Feb. 68,894,274 55,214,025 67,360,682 72,932,473 68,673,52 69,066,704 64,750,156 60,380,977 57,525,048 66,783,558 

Mar. 74.752,675 60,778,550 68,911,052 79,004,685 77,139,546 69,633,805 66,216,317 64,003,319 63,607,293 75,565,354 

Apr. 72,934,730 58,888,031 65,537,307 75,047,933 73,936,531 69,553,636 64,669,404 58,904,988 55,810,242 72,418,124 

May 72,297,504 59,362,697 69,176,036 76,010,305 77,878,044 70,816,217 60,649,421 63,566,972 66,789,298 70,145,455 

June 68,333,658 57,085,986 66245,835 74,851,145 75,423,440 72,255,218 62,433,727 60,542,721 64,656,068 71,923,986 

July 70,468,689 56,085,986 69,119,539 77,678,945 77,794.,986 74,144,673 67,338,234 66,088,254 61,803,445 77,702,274 

Aug. 73,750,870 65,315,227 71,513,748 78,246,683 77,691,546 74,469,345 67,125,776 65,255,620 67,236,056 77,702,274 

Sept. 72,329,172 64,839,433 68,722,694 74,809,921 77,510,783 71,998,966 69,216,517 65,157,891 66,204,265 77,80,777 

Oct. 73,995,816 62,582,417 74,63,318 76,276,646 79,088,685 73,822,688 71,990,272 70,207,660 70,635,425 81,196,554 

Nov. 70,779,990 65,576,846 73,344,267 74,028,879 77,141,915 70,132,586 67,369,351 64,197,050 73,122,964 73,000,691 

Dec. 71,278,931 67,480,783 76,075,159 73,390,469 80,840,614 73,160,418 68,335,351 63,321,188 73,122,964 80,133,737 

Total 65,173,583 740,687,180 844,150,929 910,156,486 918,660,619 869,196,506 803,000,708 768,745,932 780,347,940 896,043,406 
  Source: “NNPC Annual Statistical Bulletin 2010- 1st Edition” 
 
 
 
 

 

d 

t 

 

 

1 

t 

 

 

j = 1 

j = n 
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                                                           Table 3: Crude oil export 2001-2010 (barrels) 
 

 
Source: “NNPC Annual Statistical Bulletin 2010- 1st Edition” 
 

         Table 4: Petroleum products imports (2001-2010) 
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4.0 EXTRAPOLATION OF OIL PRODUCTION AND EXPORT FIGURES 
 
Based on the extrapolation of the data, we obtain the following figures. 
 

 
 

Fig. 1: Oil Production (Pro, blue) and Export (EXP, red) and Production to Export Ratio (RAT, green) Estimates 
from 2001 to 2010 

 

 
 

Fig. 2: Oil Production (Pro, blue) and Export (EXP, red) and Production to Export Ratio (RAT, green) Estimates 
from 2011 to 2019 
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Fig.3: Oil Available for Refinement after export (REM, blue) and Refined Oil Estimates Based on available refinery 

capacities (REF, red) and Remainder to Refined Ratio (RAT, green) Estimates from 2001 to 2010 
 

 
 
Fig.4: Oil Available for Refinement after export (REM, blue) and Refined Oil Estimates Based on available refinery 

capacities (REF, red) and Remainder to Refined Ratio (RAT, green) Estimates from 2011 to 2019 
 
5.0 RESULTS AND DISCUSSIONS 
 
The results of the extrapolation of oil production and exports as shown in section 5 definitely account for slow 
economic growth as noted in the literature. Figure 1 is the translation of (Tables 2 and 3) into a clear view of oil and 
gas production and export's situation in Nigeria from the year 2001 to 2010. The oil production and exports 
estimates of 2011-2019 (Figure 2) paints a gloomy future for the economy industrially, as its oil exports' clock close 
to 100 per cent in 2015. The country oil and gas exports will be 98, 98, and 99 per cent in 2012, 2013, and 2014 
respectively before heating 100 per cent in 2015. The oil estimates are disturbing and indicate that in 2015 Nigeria 
might be exporting virtually all its oil production with less than 2 million barrels for refining purposes if it keeps to 
the current trend of its crude oil exports tradition that has been on for the past decade. The estimates in (Figure 3) 
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show a gradual slope down to the right representing a reduction of the crude oil remainder for use domestically and 
for refining after close to 90% of total oil production has been exported in 2001. Moreover, similar sloppy condition 
is noticeable in domestic refined production respectively. The quantity refined to keep decreasing from year 2001 to 
2004 before experiencing a sharp rise in 2005 due to increase in the annual capacity utilization to 43.37% in 2005 
from 22.05% in 2004. Consequently, cruel oil reminder in 2005 had a 100% increase from year 2004 estimate 
because of an improve performance of the refinery in 2005 (see Figure 3). But ever since 2006 refined product's 
estimate has seriously been on the downward trend establishing facts that the refineries are grossly underutilized.  
 
The results depicted in (Figure 4), oil available for refining and refined oil estimate are quite alarming as the 
estimates from 2011 to 2019 indicate. As the available oil for refinement purposes decreased drastically due to 100 
per cent oil exports marks, same trends are observable on quantity of refined products produced. For instance, only 
0.2 percent and 0.06 percent are refining in 2011 and 2012 respectively. But in 2013, out of the meager 7 million 
barrels estimated to be available for refining, zero per cent refined products is expected. Similar distressing trend of 
zero per cent refined products will continue in 2014 through 2019. The gradual petroleum products import increase 
observable since 2001 is still on-going. With situation as bad as this, can the nation be industrialized. 
 
Our results support previous findings on rich resource's countries inability to grow as fast as scarce resource's 
nations Sachs and Warner (1997 and 2001), Auty (2001), Basedau and Lacher (2006). Also, Jesuleye et al. (2007) 
draw the energy policy implications on Nigeria thus; if the most resourceful and advanced refinery like the Port-
Harcourt refinery could be inefficient, invariably the other two refineries will be and if this trend is not reversed, 
after that in future the refineries will be redundant. The option of imported refined products to meet domestic 
consumption will afterwards be harmful to economic development. These findings extend the theory of resource's 
curse and reveal that without a structural change in Nigeria's crude oil exports policy, the downstream sub-sector 
will run out of crude oil for refining purposes in due time. This will add to the retardation of its economic 
development processes. Our findings defined statistically the economical institutional impact over a long period of 
time unlike historical illustration. Our estimates show that this trend may continue without a sign of revival due to 
the continual low performance of the refinery.   
 
6.0 CONCLUSION  
  
The intention of this paper was to examine how the downstream sub-sector can be used as an engine of 
industrialization in the economy. However, unfortunately, the downstream sub-sector of the oil industry has proven 
unproductive and incapable of surmount the scarcity of petroleum products to revive the nation industrial sector, 
generate employment and create a working environment to generate wealth. For Nigeria to attain refined petroleum 
products sustainability and economic development its downstream sub-sector must improve beyond the present 
limit, and restructure crude oil exports policy to the benefit of substantial domestic refining. The Markov-switching 
models built on oil and gas pattern prediction because of its ability to handle statistical knowledge and 
categorization were used for the prediction process. Since the usage of oil and gas in the 21st century differs 
completely from it uses in the 19th and 20th centuries, developing countries need to take a clue from industrialized 
countries, which refine close to 60 per cent of their oil production while it exports the rest. In addition, it must 
embrace quality institutions, as its oil sector’s experience, nearby 50 years is a glaring indication of institutional 
failure having been unsuccessful in accomplish economic sustainability with its oil wealth. The moves if purposely 
driven will turn the economy around for good. The benefits of refining reasonable quantity of oil domestically most 
likely surpass the exportation of virtually total crude oil production, as it fosters economic development in various 
ways. Generating significant foreign exchange revenue from refined products apart from the reawakening of the 
industrial sector would be of a huge benefit in facilitating rapid economic growth and development. Therefore, 
failure to usher in a quality institutions in the downstream sub-sector of the oil industry, the natural endowment 
would continue to exhibit a sign of affecting the economic development negatively. For future work, we intend to 
examine core institutional reforms that will activate rapid economic development.   
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