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 Since supply chain management is critical for modern business, it has been made a 

decision to study on this field. Supply chain management as powerful tool in any 
company should be accurately examined for identifying its problem for that managers 

can make a correct decision. Because one of the problem supply chain is facing to it is 

uncertainty, my goal in this paper is identifying factors of uncertainty in supply chain 
and how responding to them. For doing this 10 article was collected via journal 

websites in library, all of them were studied and some results were extracted. Data 

collection can be taken place through interview and questioner. Methodology is 
answering to some questions like what are effects of uncertainty on supply chain or 

what are factors of uncertainty. After identifying uncertainty factors some solution will 

be offered to counter these uncertainties. 
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INTRODUCTION 

 

Supply chain uncertainty can totally be explained as any unpredictable events that cannot be planned for 

during production process in a supply chain or be featured with some levels of incoherent. Uncertainty has been 

referred to as disturbance and nervousness. The twenty-first century global competition has driven many modern 

manufacturing enterprises to respond to uncertainty more quickly. Being under commitment to such intense 

competition, firms are no longer affordable to deal with uncertainty using the traditional method, which involve 

a relatively reactive and ad hoc decision-making process in finding the solution to cope with the uncertainty 

identified at any one time. Regardless of how uncertainty is termed, the stochastic nature of its unpredictability 

is alike. Since uncertainty is a main subject in the supply chain literature and has been looked at for some time, a 

tendency to lump various sources of supply chain complexity exist under the rubric of uncertainty with very 

little differentiation. In addition, with the current need of firms to globalize, increased complexity and 

uncertainty may arise from the physical distances faced by multinational organizations. Long distances usually 

increase order lead times and decrease the reliability of demand forecasts. This, in turn, increases uncertainty 

with respect to production schedules, orders to suppliers, and the likelihood of meeting demand. In addition, this 

places additional strains on information sharing within the global IS. Taken as a whole, firms need to assess the 

overall exposure of their supply chains and IS systems to uncertainty effects in order to manage them properly. 

Uncertainty tends to propagate up and down the supply chain and this affects supply chain performance. [1] 

Organization theorists have long been aware of the negative impact of environmental uncertainty on 

organizational. More recently, environmental uncertainty has also been identified as having a detrimental effect 

on supply chains. This suggests that one way to improve supply chain performance would be to reduce the level 

of environmental uncertainty facing them. It is the premise of this papers that e-intermediation could help in this 

respect. The concept of e-intermediation refers to the introduction into the supply chain of specialist 

intermediary firms who use electronic commerce technologies to facilitate supply chain performance. [6] 

 

Content: 

Problem statement: 

 It is not clear, companies why, how and with whom they should start SCM activities. 

 How should a firm decide which internal process to link with which supplier and customer? 

 What decision criteria determine whose internal business process prevail across all or part of the supply 

chain? 

 How should a firm analyze the network to determine if there is a better configuration? 

http://www.google.com/url?q=http://www.lse.ac.uk/management/home.aspx&sa=U&ei=-WRkU_CUDI7sO7aOgcAK&ved=0CCwQFjAC&sig2=JbxopOrE089G5xNMgLOzSg&usg=AFQjCNF-trCRxJ4goahGzU2MYR9c_G3pAA
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 What are potential barriers to implantation and how should they be over come? 

 As an operations management perspective, it is desirable defining major problems dependent on SCM 

and seeking some solution to enhance it. 

 

Research model: 

 

 
[2] 

 

Literature review: 

A number of authors have explored the influence of uncertainty on integration in the supply chain. Davis 

distinguishes between three sources of uncertainty: customer demand, manufacturing and supply. Others such as 

Childerhouse and Towill and Mason-Jones and Towill add the control system to those three. Davis suggests that 

a first stage in improving a supply chain is to know more about uncertainties and to reduce uncertainty in the 

supply process. Childerhouse and Towill go even further by stating: an integrated supply chain has minimal 

uncertainties in all four defined areas. It should be stressed, however, that their paper studies individual products 

and their value streams, as opposed to evaluating supply chains with many products. They also realise that the 

case of shared resources is rather different: if numerous customers compete for service from a single supplier 

additional uncertainties are expected. We submit that this is also the reason why the case of a process industry 

(with shared resources) is characterised as an outlier: it is supposed not to fit with the other cases. In general, 

one might conclude that streamlining the process and having more information are seen as integrative practices. 

However, opposite to Childerhouse and Towill, we submit that a high level of uncertainty is a driving force to 

aim at more integrative practices and that minimal uncertainty is not a synonym for integration. In our view, in 

case of perfectly certain demand of customers there is hardly any reason for integration and exchanging 

information is hardly necessary. In other words, we see uncertainty in demand for a supply chain fundamentally 

as an exogenous factor, basically caused by the behaviour of consumers/users. Performing integrative practices 

can mitigate the effect on the supply chain performance. This is in line with, e.g., Lee and Christopher and 

Towill, who argue that the supply chain strategy is a reaction to the level of uncertainty (in demand and supply). 

An important measure for supply chain uncertainty is the lead-time gap. The lead-time gap is defined by 

Christopher as the gap between the logistics lead-time (i.e. the time taken to complete the process from goods 

inwards to delivered product) and the customer’s order cycle (i.e. the period the customer is prepared to wait for 

delivery). Hence, the lead-time gap equals zero if a company is able to procure materials, manufacture, and 

deliver their products within the customer’s order cycle. This is rarely the case, and therefore companies need to 

forecast and/or need to keep inventories in order to handle uncertainty within the lead-time gap. SC uncertainty 

is high if it is difficult to forecast demand, and/or high inventories are necessary to buffer against uncertainty. In 

these cases, there is a need to strive for integration within the supply chain. The level of integration needed 

depends largely on the amount of uncertainty within the supply chain. In this paper, we discuss the impact of the 

different kinds of uncertainty on the allocation of capacity and the need for integration in a supply chain. Here 

we adapt an approach by Aitken et al. and Childerhouse et al., who characterise products by volume, variety and 

variability. In the business-to-business relationship, that we seek to understand, products are mostly unique for 

specific buyers, variety in itself is less important. However, it is important to know what products have to be 

produced (the specification and the mix) and how much capacity needs to be planned or reserved. Those 

companies who design business strategies which acknowledge the presence of uncertainty and provide 

mechanisms for pro-actively tackling it are rewarded by an opportunity to enable best practice ahead of 

competitors whose responses are purely reactive. Much uncertainty is system induced and magnified by the 

―Bullwhip Effect‖ as opposed to being introduced by the marketplace. Hence it is our experience that the best 

way to cope with uncertainty is to work hard to reduce it. The ultimate goal in our approach is the Seamless 

Supply Chain (SSC) wherein all players ―think and act as one‖ .Thus the SSC obtains a greater market share to 
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the benefit of all the ―players‖ within the chain. To understand the problems posed by uncertainty, let us 

consider the operation of a typical company engaged in the Product Delivery Process (PDP) in which goods are 

supplied in response to an order from our immediate customer. But who our immediate customer actually is 

depends on our position within the chain. For example if we are an OEM, our immediate customer is usually a 

Dealer, but if we are a PCB manufacturer our customer is usually an electronic products sub-assembler. As we 

shall see later, in the traditional supply chain will be a function of how far upstream we are from the ultimate 

marketplace.  

SCM literature provides little information about complete methodologies that could provide guidelines on 

how to redesign supply chains and evaluate these redesigns qualitatively and quantitatively. Most approaches 

focus on parts of such an integrated methodology. Process mapping techniques, for example, have received 

particular attention. Once was propose the most generic chain redesign method. They lay out a marketing 

channel planning way that allows the reorientation of distribution systems so that they are more responsive to 

people needs. Although very useful at the strategic level, the major weakness of this redesign approach is its 

lack of notice to operational aspects. From a strategic perspective, end-user wishes are identified and translated 

into chain requirements. But how these requirements are translated into relevant settings for all strategic and 

operational redesign variables is not clear. ―Do what you think well’’ is the only guiding principle in this more 

detailed part of the approach. From a more operational perspective, it has been showed an approach for cycle-

time reduction, which comprises six steps. Researchers use as starting points two or more organizations that 

have agreed to set up a supply chain; but they focus solely on cycle-time reduction. Some researchers developed 

a process quality model that, according to them, can be used to assess the performance of a supply chain system 

and its subsystems, assist in identifying quality problem areas, and provide a framework for continuous 

improvement. However, they do not give a methodology on how to establish the improvement other than to 

―identify and prioritize improvement plans’’. [9] 

When you apply uncertainty to supply chain management, the importance of their work becomes clear. The 

Gardner and Ashby effect – unreliability – affects real-world supply chains. There is much evidence that 

uncertainty resulting from supply chain complexity is the major distortion factor that makes it difficult or even 

impossible to control and manage supply chains from the demand or the supply side. Designing and keeping the 

supply chains simple, lean, and manageable to avoid too many interconnected nodes and traffic is the important 

message of Gardner and Ashby’s experiments. [10] 

Here we are going to examine some uncertainty dimensions: 

 

Uncertainty and SCM: 

In the literature, uncertainties in supply, process and demand are recognized to have a major impact on the 

manufacturing function. We agree with Davis (1993), who believes that the real problem in managing and 

controlling complex networks is ``the uncertainty that plagues them’’. Uncertainty propagates throughout the 

network and leads to inefficient processing and non-value adding activities. This uncertainty is expressed in 

questions such as: what will my customers order, how many products should we have in stock, and will the 

supplier deliver the requested goods on time and according to the demanded specifications? The presence of 

uncertainty stimulates the decision maker to create safety buffers in time, capacity or inventory to prevent a bad 

chain performance. These buffers will restrict operational performances and suspend competitive advantage. [3] 

Our definition of supply chain uncertainty is based on the five requirements for effective system 

management by Leeuw. If one or more of these requirements is not fulfilled, decision makers in the supply 

chain will experience uncertainty resulting in ineffectiveness (i.e. not realizing planned objectives): 

1) The managing system should have an objective and corresponding performance indicators to manage the 

supply chain in the right direction. 

2) To estimate future system states one has to have information on the environment and current supply 

chain state. 

3) There should be enough information processing capacities to process information on the environment 

and supply chain state.  

4) In order to direct the managed system in the right direction one should be able to estimate the impact of 

alternative actions. This requires a model of the system, presenting the relationships between available redesign 

variables and performance indicators. 

5) There should be enough potential control actions. Each environment supply chain state combination 

requires one or more different control actions to manage the system in the direction of the objectives. [2] 

Another definition of uncertainty can be as below: 

Supply chain uncertainty refers to decision making situations in the supply chain in which the decision 

maker does not know definitely what to decide as he is indistinct about the objectives; lacks information about 

(or understanding of) the supply chain or its environment; lacks information processing capacities; is unable to 

accurately predict the impact of possible control actions on supply chain behaviour; or, lacks effective control 

actions (non controllability). [3] 
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Sources of supply chain uncertainty: 

Sources of uncertainty are characteristic features of the system that are responsible for causing uncertainty 

for a particular decision maker. These sources of supply chain uncertainty can be categorized as: 

1)  Inherent characteristics that cause more or less predictable fluctuations (which have stochastic 

occurrence patterns). Uncertainty may take the form of high variability in demand, process or supply, which in 

turn creates problems in planning, scheduling and control that jeopardize delivery performance. Because of the 

specific product and process characteristics in food supply chains, such as perish ability of end products, 

variable harvest and production yields and the huge impact of weather conditions on consumer demand, these 

chains are especially vulnerable to this type of uncertainty. [3] 

2) Characteristic features of the chain that result in potential disturbances of system performance (non-

optimality): 

 Chain configuration (e.g. inflexible capacities);  

 Chain control structure (e.g. wrong decision rules applied); 

 Chain information system (e.g. information delays); and/or 

 Chain organization and governance structure (e.g. misjudgement by a decision maker) 

The management task is first to redesign the supply chain for optimal performance in line with chain 

objectives while reducing the potential for randomness. Then to protect (i.e. redesign) the system against the 

remaining random probabilistic events and exogenous events that disturb the system. Since this paper focuses on 

supply chain redesign to achieve optimality within the supply chain, we will leave out the environmental 

impacts. A potentially effective chain scenario can be established by selecting one or more of the redesign 

strategies. Therefore, we are interested in the relationship between sources of uncertainty and effective supply 

chain redesign strategies. When an effective scenario is implemented in a supply chain, this should reduce 

uncertainties and, as a result, improve chain performance. The underlying assumption here is that if there were 

no uncertainties the chain scenario and chain performance in a given environment would be optimal. The next 

section presents the research methodology that was used to test our proposition. This methodology focuses on 

the identification of sources of uncertainty in food supply chains and the relationship between these sources and 

potential SCM redesign strategies. [3] 

 

Macro-level uncertainty in supply chain: 

Many types of uncertainties can impact the capabilities of the supply chain and its supporting IS. We will 

start with a high-level assessment of uncertainty. While this has not been done previously in the supply chain 

field, De Meyer et al. have characterized general types of uncertainty within the project management domain. In 

viewing supply chain uncertainty from a macro-level view, the manager should focus on the general roles, tasks 

and relationships that must be addressed in order to coordinate the various aspects of the supply chain. However, 

―the devil is in the details‖ and specific types of uncertainty require more specificity in terms of actions. Thus, 

there is a need to further refine this view of uncertainty. [2] 

 

Micro-level uncertainty in supply chain: 

Table II identifies the more detailed or micro-level types of uncertainties that must be dealt with when 

managing supply chains and dealing with information systems. These eight types of uncertainties will be 

addressed in this section. In the following section possible responses to these uncertainties will be discussed so 

as to provide the practitioner with an overall view of the present state of applicable research. It should be noted 

that these general groupings are meant to be a means of discussion based upon corporate best practices. Some 

companies may differ. For example, a particular company’s interactions with suppliers might warrant them 

placing parallel supply chain effects into the unforeseen uncertainty area. However, the responses to that type of 

uncertainty would still be the same as those listed. [2] 

 

Variable uncertainty: 

Variable uncertainty deals with differences between forecasted or defined and actual values. These might 

include predicted market growth, demand, sales and required inventory, effects of political border crossing and 

weather patterns. Of course static values do not realistically model the real world and probabilistic distributions 

are more appropriate. For years, various stochastic models have been used to incorporate some randomness into 

models. However, in some cases exact probabilistic data may not be available, therefore, choosing an 

appropriate distribution may be difficult. In many cases, distributions are chosen to make the problem easier to 

solve, rather than to make it more realistic. As Walden  has stated ―There is no single answer as to what 

constitutes the best data.‖ 

 

Multiple goal uncertainty: 
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In this area, there are several goals that may or may not be mutually supportive. As an example, think of a 

plan in which you wish to increase customer service by increasing the number of deliveries in a certain period 

while also minimizing delivery costs. Minimizing one goal may actually increase the value of the other. This is 

known as the multiple objective decision making problem and was first addressed by Kuhn and Tucker. 

 

Constraint uncertainty: 

This is related to the previous issue of multiple goals. In a multiple goal environment, some possible 

solutions may be available if constraints are relaxed. By actually relaxing constraints, you are reflecting the real 

world. For example, if the model places a constraint on future production output, how do you know those 

constraints are accurate? In a manufacturing environment, it is possible that production might be improved in 

the interim during the forecast period. By not relaxing constraints you may remove solutions that are actually 

feasible. [2] 

 

Amplification effects: 

Researchers have known for years that managing supply chains requires increasing complexity. Ashby, in 

his seminal work, conceptualized the ―Law of Requisite Variety‖, which argues that system complexity can only 

be managed or ―combated‖ by a similar forecasting and inventories because of the nature of the feedback 

system. Forrester (1961) defined an information-feedback system as one that ―exists when the environment 

leads to a decision that results in action, which affects the environment and thereby influences future decisions.‖ 

He showed that this feedback mechanism led to an amplification or ―bullwhip effect‖ that is a direct 

consequence of the dynamics and time-varying behaviours of any industrial organization. In other words, the 

very forms and complex information systems structures required to manage a supply chain gives rise to 

undesirable behaviours. For example, signalling appropriate players of needed changes is difficult because the 

bullwhip effect creates inaccurate forecast data which are difficult to control. Translating appropriate data into 

desired forms also produces difficulties because the same basic data can lead to different measurements of the 

bullwhip effect, dependent on the sequence of aggregating these data in the analysis. [2] 

 

Parallel supply chain effects: 

Demand amplification or bullwhip effects are examples of serial interaction in the supply chain. In other 

words, a single customer and a single supplier interact between each tier of the supply chain. However, the 

supplier in each tier also interacts with other channels in the supply chain. These interactions are parallel 

interactions and they can directly affect the traditional, serial interactions of a single supply chain. The 

consequences are similar to those of amplification effects and are: 

 suppliers that provide good service and delivery will suffer disruption to their schedules due to 

suppliers that do not provide their level of service; 

 disruption of planned schedules remote from first tier suppliers can be caused by changes in product 

mix; and 

 Customers are frequently unaware of the problems they create for suppliers by small schedule changes. 

Concerning parallel uncertainty Wilding (1998a,b) found that suppliers and assemblers can either have their 

production stopped or their schedule disrupted by parallel interactions up to 18 percent of the time. It was also 

found that IS systems such as MRP actually exacerbated the problem by discouraging the use of simple 

inventory management systems for class C items such as fasteners. Further emphasizes the need for a holistic 

approach to supply chain management recognizing that the supply network must be treated as a system and not a 

collection of individual companies. However, one can argue that IS systems are doing that and by providing 

seamless information flow and visibility to the complete supply chain, that these problems are minimized. While 

this is true to a certain extent, the expansion of these IS systems have also led to the increase in deterministic 

chaos. [2] 

 

Long-term planning and optimal/near optimal techniques: 

One of the basic goals of supply chain engineering is to minimize the uncertainties of long-term forecasting. 

Even though there is no generally accepted method to design a global supply chain and logistics systems, all 

supply chain/IT models applied to an international business domain must deal with the uncertainty inherent in 

long-term planning, forecasting and modelling. While certain types of IS can help reduce forecasting uncertainty 

by doing such things as accelerating information flow, other types of uncertainty must still be dealt with. 

Mintzberg argues that one of the fallacies of traditional strategic planning and its traditional modelling tools is 

that they are incapable of predicting discontinuities (i.e. major nonlinearities). While certain repetitive or 

seasonal patterns may be easily predictable, other issues such as technological innovations or price increases are 

not. Hogarth and Makridakis state that predicting these types of uncertainties using traditional methods is 

―practically impossible‖ and that ―very little or nothing can be done other than to be prepared, in a general way, 
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to . . . react quickly once a discontinuity has occurred.‖ They go on to say that long-range forecasting, using 

traditional techniques, is notoriously inaccurate. [2] 

 

Responses to system uncertainty: 

Variable uncertainty: 

One approach to manage variable uncertainty is to model systems using techniques that allow variation to 

be directly incorporated. One such system is fuzzy logic (also referred to as multivalued logic). Fuzzy set theory 

was developed by Zadeh (1965). It allows variables to hold multiple values thus modelling the ―shades of gray‖ 

that much of decision making must take place in. It has the advantage that systems can be modelled with non-

complete data. The fuzzy approximation theorem shows that any system can be replaced by a fuzzy system. It 

specifically states that a fuzzy system with a finite amount of rules can approximate any continuous or Borel-

measurable system. 

 

Multiple goal uncertainty: 

To address this issue, the technique of multiple objective dynamic programming has been developed. This 

type of dynamic programming allows for various objectives to be met. However, it is not feasible for large 

problems. Techniques such as those of Kornbluths (1986) forward filtering alleviate some of these problems. 

However, this method does not guarantee that all the possible representative solutions will be efficient (i.e. the 

best solution with respect to the multiple objectives). As a general rule, this area still remains a difficult problem 

to solve. [2] 

 

Constraint uncertainty: 

Since the 1980s, one method researchers have used to deal with both constraint and multiple objective 

uncertainties is to again use fuzzy logic. Esogbue and Bellman developed a process called fuzzy dynamic 

programming. This uses various multistage decision processes with fuzzy variables, goals and constraints. This 

method has been expanded to include both uncertain constraints and variables and has been applied in the 

development of a decision tool for R&D planning. Hussein and Abo-Sinna show how this approach can be used 

in resource allocation. They find this technique provides solutions that are always efficient thus leading to an 

―optimal‖ compromise solution. [2] 

 

Amplification effects: 

A great deal of research has been applied to this area. One of the main researchers, Lee et al. found that 

information distortion in the supply chain increases the bullwhip effect which leads to higher inventory levels. 

One direct response is information sharing. Lee and Whang found that this information sharing should include 

sales data, order status (tracking data), sales forecasts, and production/delivery schedules. Various researchers 

have shown the critical links between inventory, information sharing, and system performance. For example 

there is a critical relationship between partial and complete information sharing and inventory system 

performance. [2] 

 

Parallel interactions: 

Wilding found that parallel interactions could be reduced by increasing the amount of inventory in the 

supply chain. However, increasing inventories has the opposite effect of increasing the amount of amplification 

uncertainty in the supply chain. This need of supply chain management to provide opposite goals is perplexing, 

but some initial research has been conducted that argues that combining aspects of lean and agile manufacturing 

can aid the problem. Unfortunately, even with these techniques providing complete supply chain visibility and 

signalling appropriate players to needed change is made much more difficult by parallel effects. [2] 

 

Long-term planning and optimal/near optimal techniques: 

The major flaw in applying any modelling techniques to long-term supply chain planning is that they 

assume that optimal or near-optimal solutions are possible. This traditional business approach has been based on 

microeconomics. In microeconomic theory, systems reach comparative equilibrium. Other techniques such as 

game theory have tried to deal with the interaction of apply new techniques. These include extensions of 

traditional ranking procedures, neural networks, genetic algorithms and chaos theory. However, modelling tools 

are incapable of predicting discontinuities, i.e. major nonlinearities and disruptions. While certain repetitive or 

seasonal patterns may be easily predictable, other issues such as technological innovations, governmental 

actions and terrorist events are not. Additionally, the key to managing supply chains is not optimization but 

general coordination among a host of uncertainties. Specifically, International coordination involves long 

distances, language problems, and culture barriers to coordination. In some industries, these factors may mean 

that coordination is not optimal. They also suggest that forms of coordination that involve relatively infrequent 

decisions will enjoy advantages over forms of coordination involving on-going interchange. In fact, research has 
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shown that part of the reason that infrequent coordination has an advantage is because complexity factors impact 

the decision-making process of organizations and that most decision makers do not learn and adapt to system 

changes because of their attempts to control the system. 

Environmental uncertainty: 

A supply chain’s environment is made up of the environments of all the organisations within it. Each 

organisation’s environment consists of all elements that exist outside the boundary of the organization and have 

the potential to affect all or part of the organization. Figure below shows that there are two parts to an 

organisation’s environment—the general and task environments. 

 

 

 

 

 

 

 

                                              

 

 

 

 

 

 

 

Environmental uncertainty. 

 

Recommendation: 

 Ensure the on-time and cost-effective delivery of materials, equipment, and services 

 Effectively negotiate with suppliers and subcontractors 

 Manage superior subcontractor and supplier relationships 

 Evaluate and select suppliers based on their value-added capabilities 

 Plan for, purchase, and lease construction equipment 

 Leverage technology, safety measures, and information sharing to increase productivity and 

profitability 

 

Conclusion: 

As it was mentioned supply chain management is critical for firms to be successful. Since this system like 

another systems face some problems I decided to study on this field to identify its problems and offer to 

management. One of the biggest problems for supply chain management is uncertainty. Uncertainty has 

different forms for example uncertainty in terms of variable, multiple goal uncertainties, constraint, parallel 

interaction, amplification effects. Each of these uncertainties was introduced and was described. After 

describing them we offered some response to these uncertainties. For example in relation to variable uncertainty 

we can respond it through modelling systems using techniques that allow variation to be directly incorporated. 

One such system is fuzzy logic or for responding to multiple goal uncertainty technique of multiple objective 

dynamic programming has been developed. For responding to constraint one method researchers have used to 

deal with both constraint and multiple objective uncertainties is to again use fuzzy logic. These are the types of 

studies, however, that will require the close interaction of both researchers and practitioners. Thus, accurate 

descriptions of the problems and issues of uncertainty that are being faced are vital. This paper’s framework 

addresses that problem and hopefully will provide a jump off point for more constructive discussions and 

research on the management of uncertainty within supply chains. 
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