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Abstract 

This paper Assessing of Sustainable Development 

Determinants in Sudan, as proxies by Adjusted Savings 

(ADJS) rate in Sudan. The annual data used for time-serial 

analysis in this study is selected from 1992-2015. Inflation 

(INF), Unemployment (U) and Per Capita Income (Q) are 

the selected independent variables that were hypothesized to 

have effects on adjusted savings. Unit-root testing, optimum 

lags selection, Johansen Test of Co integration. The result 

findings showed the existence of a short run and long run 

relationship between the independent variables with 

Adjusted Savings. Diagnostic checking on the models has 

further indicated that there is no serial correlation, 

heteroscedasticity and the data were normally distributed. 
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Introduction 

The road to sustainable broad-based development in Sudan has been hampered by a number of country-specific challenges that 

render Sudan‘s experience unique from other post conflict countries in the region. Since its independence in 1956, Sudan has 

been mired in several conflicts, with the exception of 1972-1983; the period after the Addis Ababa Peace Agreement was 

signed. These conflicts have led to huge loss of life and have severely debilitated the country's capacity for development. 

Development projects in areas affected by armed conflict were often undermined by insecurity and weak and disintegrating 

socio-economic fabric of communities. Exodus or influx of Internal Displaced Persons (IDPs) created environments not 

conducive for meaningful development initiatives. International isolation, the Darfur conflict, and the tenuous North-South 

relationship diverted attention from the development agenda and its impact on bringing peace and security. In recent years, 

most of the civil conflicts, including the rebellion in Southern Sudan have been resolved. But armed conflict continues in 

Darfur, with risks of conflict emerging in some other areas. These past and ongoing conflicts pose challenges for governance, 

human development, and poverty reduction in Sudan (IMF Country Report No. 13/318-2013). During the last decade, we have 

observed a remarkable upsurge of concern about the sustainability of economic development over the long run. As a result, 

considerable effort has been invested in the design of an analytical framework that can be used to think about policies that 

promote sustainable growth. This task has implied several methodological challenges, ranging from trying to define what is 

meant by sustainable development, to operationalizing the definition and designing indicators that can be used to monitor it. It 

is safe to state that there is not a single, commonly accepted concept of sustainable development, how to measure it, or even 

less on how it should be promoted. There are, in my opinion, two major views on the subject. On one hand, we have the 

ecologists' view that associates sustainability with the preservation of the status and function of ecological systems. On the 

other hand, we have economists that consider that sustainability is about the maintenance and improvement of human living 

standards. In the words of Robert Solow "if sustainability is anything more than a slogan or expression of emotion, it must 

amount to an injunction to preserve productive capacity for the indefinite future" Solow (1999) [11]. Sustainable development 

(SD) is development that meets the needs of the present without compromising the ability of future generations to meet their 

own needs‖. The definition also includes two facets: First one is about the concept of 'needs', in particular the essential needs of 

the world's poor, to which overriding priority should be given; and second one is the idea of limitations imposed by the state of 

technology and social organization on the environment's ability to meet present and future needs. Initially, SD was emphasized 

only the environmental issues; however, the reality of development, this concept should also encompass the social 

development perspectives and other key indicators such as natural, cultural and economic issues. At the 1992 ‗Rio Earth 

symposium, in Brazil, sustainable development issue was the main topic of discussion. Rio Earth Summit in Brazil was 

attended by 152 world leaders from around the world. The symposium‘s main focus was to highlight the importance of 
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sustainability, included in agenda 21, a plan of action, and a 

recommendation that all countries should produce national 

sustainable development strategy Hatthachan (2014) [6]. 

Measuring sustainability has become an important issue 

since traditional concept of Gross Domestic Product (GDP) 

as indicator for measuring growth is no longer adequate to 

reflect sustainable development path of an economy. G 

Saving (GS) rate has been introduced by the World Bank 

during 1990s as an alternative indicator to measure 

sustainable development. GS measures true rate of saving in 

a nation by making some adjustments from GDP and net 

national saving, by including public expenditure on 

education with deducting minerals depletion and 

environmental degradation. It is normally expressed as a 

fraction from Gross National Income (GNI).  

 

Empirical Studies 

Following the first conception of sustainable development 

theory, there were numbers of publications that has defined 

and redefine the meaning. These literatures can be 

distinguished from the background of the authors, whether 

they're from environmental, economic, or social sciences 

analysts. Academic economist suggested that the concept of 

sustainable economic development is applied to the Third 

World. It is therefore directly concerned with increasing the 

material standard of living of the poor at the 'grassroots' 

level, which can be quantitatively measured by means of 

increased food, real income, educational services, health-

care, sanitation, and water supply, emergency stocks of food 

and cash, etc., and only indirectly concerned, with economic 

growth at the aggregate. In general terms, the primary 

objective is reducing the absolute poverty of the world's 

poor through providing lasting and secure livelihoods that 

minimize resource depletion, environmental degradation, 

cultural disruption, and social instability Hamilton (1999) [5]. 

A recent paper by Boos (2011) [2] has investigated the 

impact of resource-dependence and governance on 

sustainable development. The study examined the 

relationship between resource extraction, institutional 

quality, armed violence and sustainable development; using 

a panel data of 108 developing countries for the period of 24 

years. The result finding highlights a negative relationship 

between resource extractions and ANS per capita, a different 

approach from previous authors. The findings showed that 

armed conflict have negative impact on ANS rate per capita. 

Armed conflict, as measured by homicide rate; negatively 

impacted ANS. Another important variable, which is the 

population growth tend to have negative correlation with 

ANS rate per capita. It is indeed a consistent conclusion by 

most authors in this field that growing population would 

eventually decreases the level of saving in ANS, thus 

reducing potentiality of sustaining development. Ploeg 

(2010) [9] somehow empirically tested the impact of 

depletion in renewable resources on ANS rather than most 

studies that focused on exhaustible resources. The study 

suggested that some major modifications on ANS 

calculation should be made to consider the renewable 

resources. It is also understood that countries with low level 

of renewable resources do not necessarily will be facing a 

gloomy future, only if the renewability is guaranteed with 

no irreversible effect. Study presented by Yamaguchi (2011) 

[13] has analyzed the determinants of ANS rate with regards 

to its relationship with resource curse (RC) variables. Using 

a sample of countries from 1970 to 2008, the study showed 

that the curse of natural resources could have negative 

impact not only to economic growth, but also to capital 

stock in average. By using ANS rate as the proxy for 

sustainability, with its components (human, physical, and 

natural capitals) as the dependent variables, the study 

conclusively showed a more appropriate approach to explain 

Resource Curse hypothesis rather than single regressions on 

gross domestic product. Gilles et al. (2011) [4] discussed that 

it has often been argued that oil, gas and minerals may have 

a negative impact on development as measured by income 

per capita. Yet this assertion does not say much about 

sustainability, which is critical for developing countries 

whose economic growth derives primarily from the 

exploitation of exhaustible resources. The results highlight a 

negative relationship between natural resource extraction 

and ANS but indicate that this is not inevitable. The results 

further confirm that armed conflict and armed violence as 

measured by homicide rate have a negative impact on ANS. 

Aidt (2010) [1] studied the relationship between corruption 

and sustainable development in a sample of 110 countries 

between 1996 and 2007. Sustainability is measured by 

growth in genuine wealth per capita. The empirical analysis 

consistently found that cross-national measures of perceived 

and experienced corruption reduce growth in genuine wealth 

per capita. In contrast to the evidence on the relationship 

between corruption and growth in GDP per capita, the 

negative correlation between a wide range of different 

corruption indices and growth in genuine wealth per capita 

is very robust and is of economic as well as of statistical 

significance.  

 

Theoretical Background  

From Growth to Sustainable Development 

Sustainable development involves the development of three 

realms ensuring fair living conditions. They include: natural 

capital, material and financial capital, as well as social and 

human capital. To pursue this type of development is to 

ensure a durable improvement of life quality through 

integrating and determining adequate proportions among the 

three types of capital in question. Sustainable development 

being defined in this way, the above-mentioned fields of 

development have been assigned three mutually integrating 

domains, i.e., environmental, economic and the social one. It 

is necessary to highlight that we did not use the strict 

definition of the sustainable development. It was rather a 

theoretical construct that was made only for a purpose of 

this research. Sustainable development implies the 

fulfillment of several conditions: preserving the overall 

balance, respect for the environment, and preventing the 

exhaustion of natural resources. Reduced production of 

waste and the rationalization of production and energy 

consumption must also be implemented. Sustainable 

development is presented as a more or less clean break from 

other modes of development, which have led and are still 

leading to worrying social and ecological damage on both a 

worldwide and a local scale. In order to be sustainable, 

development must combine three main elements: fairness, 

protection of the environment, and economic efficiency. A 

sustainable development project must be based on a better-

developed mode of consultation between the community and 

the members it comprises. The success of such a policy also 

depends on consumers accepting certain constraints and 

citizens observing certain requirements with regard to 

transparency and participation. Robert (2005) [10] discussed 
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that the Brundtland Commission‘s brief definition of 

sustainable development as the ―ability to make 

development sustainable to ensure that it meets the needs of 

the present without compromising the ability of future 

generations to meet their own needs‖ is surely the standard 

definition when judged by its widespread use and frequency 

of citation. The use of this definition has led many to see 

sustainable development as having a major focus on 

intergenerational equity. Although the brief definition does 

not explicitly mention the environment or development, the 

subsequent paragraphs, while rarely quoted, are clear. On 

development, the report states that human needs are basic 

and essential; that economic growth-but also equity to share 

resources with the poor is required sustaining them; and that 

equity is encouraged by effective citizen participation.  

 

The Concept of Sustainable Development  

The term 'sustainability' is originally developed from the 

concept of 'conservation' which was mentioned in IUCN's 

report on World Conservation Strategy. Sustainable 

utilization is a means that species and ecosystems should be 

utilized at levels and renewable for all practical purposes 

indefinitely. A society's dependence on resources would rise 

importance to ensure sustainable utilization of the ecosystem 

and species. The greater the diversity and flexibility of an 

economy, the less need for it to utilize certain resources 

sustainably. Therefore, sustainable development means a 

development that likely to achieve lasting satisfaction of 

human needs and improvement of the quality of human life. 

The report's definition of conservation relating to 

sustainability has received notable critics from social 

scientists, due to neglecting address on the social science 

aspect of conservation; especially in the aspect of 

economics. The Brundtland Report, prepared by the 

committee of World Commission on Environment and 

Development (United Nations) in 1987 corrected the term 

by signifying social science input into the definition of 

sustainable development. The report suggested that new 

development path is required, which sustained human 

progress not just in a few places for a few years, but for the 

entire planet into the distant future Faridah et al (2015) [3]. In 

the extensive discussion and use of the concept since then, 

there has generally been recognition of three aspects of 

sustainable development Holmberg (1992) [7]: 

Economic: An economically sustainable system must be 

able to produce goods and services on a continuing basis, to 

maintain manageable levels of government and external 

debt, and to avoid extreme sectorial imbalances which 

damage agricultural or industrial production.  

Environmental: An environmentally sustainable system 

must maintain a stable resource base, avoiding over-

exploitation of renewable resource systems or 

environmental sink functions, and depleting non-renewable 

resources only to the extent that investment is made in 

adequate substitutes. This includes maintenance of 

biodiversity, atmospheric stability, and other ecosystem 

functions not ordinarily classed as economic resources. 

Social: A socially sustainable system must achieve 

distributional equity, adequate provision of social services 

including health and education, gender equity, and political 

accountability and participation. Clearly, these three 

elements of sustainability introduce many potential 

complications to the original simple definition. The goals 

expressed or implied are multidimensional, raising the issue 

of how to balance objectives and how to judge success or 

failure. For example, what if provision of adequate food and 

water supplies appears to require changes in land use which 

will decrease biodiversity? What if non-polluting energy 

sources are more expensive, thus increasing the burden on 

the poor, for whom they represent a larger proportion of 

daily expenditure? Which goal will take precedence? 

Globally, most countries have made significant advances 

both in GDP and in Human Development Index measures. 

But overall, the record of development on a world scale is 

open to two major criticisms: The benefits of development 

have been distributed unevenly, with income inequalities 

remaining persistent and sometimes increasing over time, 

The global numbers of extremely poor and malnourished 

people have remained high, and in some areas have 

increased, even as a global middle class has achieved 

relative affluence, There have been major negative impacts 

of development on the environment and on existing social 

structures. Many traditional societies have been devastated 

by development of forests, water systems, and intensive 

fisheries. Urban areas in developing countries commonly 

suffer from extreme pollution and inadequate transportation, 

water, and sewer infrastructure. Environmental damage, if 

unchecked, may undermine the achievements of 

development and even lead to collapse of essential 

ecosystems, The analysis of sustainable development is 

important in innovative environmental theory, because it 

suggests how society itself should be organized, not simply 

how environmental protection should be adapted or how 

well it can be improved.  

 

Methodology 

This paper attempts to determine the importance of 

sustainable development and aims to propose some 

determinants and tools that would be used to facilitate a 

transition towards sustainability. It uses macro data. Sample 

data spans over the period 1992 to 2015. The start period 

showed establishment of the Central Bank of Sudan, and the 

end period showed the secession of South Sudan. 

 

Model Specification 

Saving has been studied intensively using domestic and 

national saving as dependent variable. The main analytical 

tools were correlation, OLS, autoregressive distributed lag, 

vector autoregressive, Granger causality, and GARCH 

models. This section is to discuss the development of 

research framework from the theoretical model in earlier 

studies using Vector Error Correction Model (VECM). The 

fundamental theory is based from the extended version of 

economic growth model. Economic Growth Model From the 

basic Cobb-Douglas production function, level of national 

output for a country can be written as follows: 

 

The Model 

 

  

 

Where: 

: is Adjusted Savings Ratio 

: Per Capita Rate 

: Inflation Rate 

: Unemployment Rate 

: Constant. 
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: Parameters 

: Random Error 

 

Data Description 

Annual time series data on gross savings and per capita 

income used as a measure of sustainable development in 

Sudan. The data used for investigating the determinants of 

sustainable development in the Sudan economy during the 

period 1992 – 2015 are taken from different sources. Data 

symbols, description and sources are depicted in table (1) 

below: 

 
Table 1: Variables included, their description and sources (1992-

2015) 
 

Variable Symbol Description Source 

Adjusted Savings ADJS Ratio to GNI World Bank Estimates 

Inflation Rate INF 
Million 

SDG 

Central Bureau of 

Statistics 

Unemployment 

Rate 
U 

Million 

SDG 

Central Bureau of 

Statistics 

Per Capita Income Q 
Million 

SDG 

Central Bureau of 

Statistics 

* Central Bureau of Statistics & World Bank 

** SDG means Sudanese Pound 
 

Empirical Evidence 

Descriptive Statistics 

The growth rates of consumer prices, money supply, and 

nominal exchange rate were low in 1960s then increased 

over the decades 1970s to 1990s, decreased in 2000s an 

increased again in the last five years. Nominal effective 

exchange rate appreciated in 1960s, followed by 

depreciation over 1970s to 1990s, appreciated in 2000s 

before depreciating in the last five year 

Table (1). It is obvious that model variables tend to move 

together up and down. Excess money has the largest 

standard deviation, followed by NEER, real GDP and CPI. 

There is significant negative correlation coefficient of -0.61 

between CPI and NEER, and very high positive correlation 

between CPI and real GDP. Negative correlation between 

CPI and excess money has been rejected. Pairwise Granger 

Causality test indicates that consumer price index on one 

hand and effective exchange rate, real GDP, and excess 

money on the other hand Granger cause each other. Import 

prices increase more rapidly than general level of prices and 

to a lesser extent so does the export prices.  

Unit Root Results Economic time-series data were often to 

be containing unit root (i.e., non-stationary) when they were 

observed at levels' order of integration. Regression on the 

data which are not stationary at levels might resulting in 

'spurious' regression' and thus, is not favorable. Therefore, it 

is an essential exercise to conduct a unit root test on each 

variable before proceeding to estimation of the co-

integration models. The result of unit root test is depicted in 

Table. The study found that only ADJS and U have unit root 

(non-stationary) and INF and Q doesn‘t have unit root at 

their level order of integration (stationary). All the variables 

ADJS, INF, U and Q can be concluded as stationary at their 

first difference and second difference, I (1).  

 

Johansen Co-Integration Results  

Having achieved stationary, accordingly, as Johansen co 

integration indicates, there should be a co-integration test. 

The existence of co-integration between the variables is an 

indication that there is a long run relationship between the 

variables. The co-integration test is performed using 

Johansen co integration two-step residual-based test for the 

entire test statistics used. Except in the case of ADJS and U 

where it is found that they are co-integrated at 5% level of 

significance. Therefore, when Granger causality is run on 

these two variables (ADJS and U) in their levels, the results 

may be unreliable and misleading. The Johansen co 

integration test in appendix 1 result in presented with the 

variables in their first differences and second one. The result 

of the co integration means that there is no long run 

relationship between adjusted savings and unemployment, 

inflation and per capita income. In view of the absence of co 

integration between the variables. However, we have to first 

estimate the VECM lag order selection criterion to enable us 

to know the extent of the lag length that we should use in 

estimating the VECM model. 

 

Vector Error Correction Results 

Since the existence of co integration are found among the 

variables of interest, the study proceeds to estimate the long-

run relationship between ADJS and its determinants - INF, 

U and Q. VECM is run to estimate the long-run and short 

run relationship model of adjusted savings in Sudan. The 

first VECM C (1) is negative -0.013478 and P value is 

0.9289 not significant, meaning there is no long run 

causality run form INF, U and Q independent variables to 

ADJS dependent variable. Then after running Wald test the 

P value 0.8284 which is not significant and more than 5%, 

meaning we cannot reject null hypothesis, that is there is no 

short run causality running from independents variables 

INF, Q and U to dependent variable ADJS. The second 

VECM C (1) is negative -0.267464 and P value is 0.0000 

which is significant. Also, after running Wald test the P 

value 0.0012 which is significant and less than 5%, meaning 

we can reject null hypothesis and accept alternative 

hypothesis, that is there is a short run causality running from 

independents variables INF, Q and U to dependent variable 

ADJS. Concluding that there exist short and long run 

causality run form INF, U and Q independent variables to 

ADJS dependent variable. In sum, the speed adjustment is -

0.267464 as annual data that is the whole system is getting 

back to long run to equilibrium at the speed up of -0.267464 

annually.  

 

Discussion  

This study investigated the various determinants of Adjusted 

Savings rate in Sudan. A VECM approach of long-run and 

short-run model of relationship between inflation rate, per 

capita income and unemployment and adjusted savings rate 

(ADJS) have been estimated and established. The variable 

of interest employed in this study, ADJS rate is perceived as 

the proxy for sustainable development. ADJS rate have been 

proposed by the World Bank since 1990s as an economic 

indicator to measure sustainable development. In the short 

run, it is found that the 1-lagged values of ADJS rate, per 

capita income, financial development and inflation rate have 

significant impact on sustainable development, as proxies by 

ADJS rate. However, in the long-run, all of the variables 

including minerals depletion tend to have a strong impact on 

sustainability in Sudan. The findings from this study have 

provided some insight to the researcher in terms of more in-

depth knowledge of saving and income theory. It can be 

generally concluded that firmed macroeconomic policy 
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should be carefully designed by policymaker in order to 

ensure a sustainable development progress in both economic 

and environmental aspects, especially for a country like 

Sudan. There are two basic results linking levels of saving 

(defined as the change in real wealth, excluding capital 

gains) and development prospects. First, if adjusted net 

savings are positive at a point in time, then the present value 

of social welfare along the development path is increasing. 

This implies, of course, that a development path where net 

saving is everywhere positive is also one where the present 

value of social welfare is always increasing. To answer the 

question of whether prospects for social welfare are 

improving, therefore, it is sufficient to measure net saving. 

Second, if adjusted net saving is negative at a point in time, 

then not only is the present value of social welfare declining, 

but the level of social welfare over some interval in the 

future along the development path must actually be lower 

than current social welfare. This is equivalent to saying that 

the economy is on an unsustainable path. Negative net 

saving is therefore an indicator of un sustainability.  

 

Conclusion 

Finally, there exists a strong necessity to obtain much more 

detailed statistical data regarding environmental issues. 

Moreover, it can be difficult to make research on sustainable 

development without finding a statistical method, which will 

enable us to recognize a real character of environmental 

phenomena. Furthermore, in the future, quantitative research 

concerning sustainable development, it should be considered 

weighting of each variable and, consequently, of each 

component in order to minimize the prevalence of 

socioeconomic domains over environmental ones, which 

results from the different access to statistical data. The 

major policy implication from our findings indicate that the 

unemployment crisis is related or linked to the endogenous 

and exogenous causes explained above, therefore reducing 

unemployment and enhancement of employment creation 

are most probably related or linked to several important 

factors and so policies intervention should deal with these 

endogenous and exogenous reasons or causes. The solution 

to the unemployment problem in Sudan not only includes 

the role of the government and public sector, but also 

essential roles for the private sector and nongovernmental 

organizations as well as civil society. Therefore, solving 

political problems and achieving political stabilization; 

ensuring equity and fairness in the labor market; attracting 

foreign capital for the creation of new employment 

opportunities for domestic and local workers and upgrading 

skill levels; creating more job opportunities for the poor by 

enhancing small and medium scale enterprises and provide 

unemployment insurance; enhancing small and family 

projects; implementing balanced development strategies and 

improving work conditions and availability of infrastructure 

and offering incentives to encourage work in the remote 

states; and finally use of oil revenues to create more and 

new employment opportunities for domestic workers in 

Sudan. It is important to realize that the unemployment 

crisis cannot be managed in a sustainable way through 

increased employment in an already inflated public sector; 

productive employment must be generated mostly in the 

private sector. Dealing with the unemployment crisis and 

meeting the poverty alleviation challenge requires action in 

wide-ranging areas of structural reforms to improve the 

business environment, sector investment, stimulate 

productivity growth and enhance efficiency. The 

implementation of plans simultaneously targeting reducing 

unemployment and poverty, for instance, provision of more 

employment opportunities and poverty alleviation, are 

related to improving infrastructure and facilities of value to 

the whole society, using labor-intensive methods or schemes 

to generate employment for large numbers of poor people as 

well as mobilizing small, informal enterprises where many 

of the poorest workers are concentrated. These strategies are 

expected to also lead to sustainable job creation and 

therefore poverty alleviation. 
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