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Abstract: 

The most important problem of the future that should be addressed today is the 

guarantee of effective goods transfer without any amplification of the order 

quantities. We are addressing this paper from the analytic approach of the 

knowledge gained by referring over 150 papers of different publications on 

Bullwhip effect and the problem faced by people in the Logistic and Supply Chain 

Arena. Bullwhip Effect is nothing but the variation in the demand and supply over a 

multi layered supply chain system. This is caused due to human errors at various 

stages of the process, including Forecasting and Survey. Now that technology has 

advanced and the evolution of Industry 4.0 has given bloom to so many 

sophisticated ways of handling goods, we still are not able to achieve the minimum 

loss on the side of Bullwhip effect. 

Keywords: Supply Chain, Bullwhip, Information Sharing, Batch order, Demand, 

Lead Times, Safety Stock. 

 

I.  INTRODUCTION 

An important supply chain and enterprise risk 

management problem that has got considerably more 

attention is the concept known as Bullwhip Effect. In a 

two stage single item supply chain, it means that demand 

is far less than order which is received by the supplier. It 

could be found out that there are 2 major causes of 

Bullwhip Effect, i.e, demand forecasting and order 

policies. As we go through further studies we could know 

that Bullwhip effect could be witnessed under various 

forecasting methods and varying demand patterns. In his 

paper of “A human experiment on inventory decisions.” 

A. Ancarani adopted controlled human experiments to 

estimate buyer’s inventory decisions when there are 

uncertainties in supply chain [1]. As now it seems epoch 

making to mention that on his experiments with single 

stage inventory system gave light to the fact that 

inventory behaves differently in case of non-stationary 

demand as compared to a stationary demand. As the 

pivotal theme in the evolution of inventory theory is to 

make more practical assumptions about demand of 

product into inventory model. Moreover decoding the 

origin of Bullwhip is very unlikely as the growth is 

Metastasis development, thereby we could not cover a 

particular part of the supply chain as the cause of 

Bullwhip. TQM policies like Poke Yoke cannot be 

applied here because the decisions are based on human 

experience and mostly theoretical and technical human 

mistake proofing won’t be successful in a situation like 

Bullwhip Effect. 

 

1.1 Beer Distribution Game 

It is a simulation game designed by Jay Wright Forrester 

to demonstrate the importance of communication, 

management, and collaboration at various stages of a 

supply chain. The game consists of 24 rounds and four 

groups. The groups being manufacturers, distributors, 

wholesalers, and retailers. The task of the game is to meet 

customer demand with less expenditure on orders and 

inventories. Figure 1. Shows the model of a typical 

mock-up of the Beer Distribution Game.  The motivation 

behind the game is to establish that variation in the 

frequency of ordering by each group can lead to issues 

like Bullwhip Effect 
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II.  LITERATURE REVIEW 

A concise note of the best practices followed in the 

supply chain flow history is mentioned in Table 1. It 

starts from the introduction of Literature work on 

Logistics till the new practices followed used at the wake 

of the 19 th century. 

 

TABLE 1:  History of Emergence of Bullwhip 

Effect 

1898 Literature work on Logistics  

1919 Start of Supply-chain as an education 

1927 Mass production by Ford 

1950 Concept of Postponement 

1952 Introduction of Bar Coding 

1961 Forrester Effect  

1963 Foundation of Council of Logistics Management 

1971 Introduction of Reverse Logistics 

1984 Theory of Constraints in book called “The Goal”  

1985 First Time full scale analysis of Supply Chain 

1988 Introduction of Lean manufacturing concepts 

1993  Introduction Concept of Re-Engineering 

1997 Bullwhip Effect 

2001 Green Supply Chain  

2012 Global Supply Chain Security  

 

 

It is understood from all the previous research works that 

all these best practices have made less effort on the 

Bullwhip Effect. The Bullwhip Effect is considered in all 

sectors, consisting of the Service sector, where the 

components of the supply chain are regularly now not 

liner, as in the traditional product grant chain. On the 

other hand, we have to seem to be at the human 

behaviours that have brought on the Bullwhip Effect, as 

the analysis explores how the retailer's constrained 

functionality to forecast end-customer demand and their 

sub-optimal replenishment insurance policies distort 

provider demand indicators. The problems on stock and 

collaboration are mentioned down in many papers over a 

It is understood from all the previous research works that 

all these best practices have made less effort on the 

Bullwhip Effect. The Bullwhip Effect is considered in all 

sectors, consisting of the Service sector, where the 

components of the supply chain are regularly now not 

liner, as in the traditional product grant chain. On the 

other hand, we have to seem to be at the human 

behaviours that have brought on the Bullwhip Effect, as 

the analysis explores how the retailer's constrained 

functionality to forecast end-customer demand and their 

sub-optimal replenishment insurance policies distort 

provider demand indicators. The problems on stock and 

collaboration are mentioned down in many papers over a 

range of sectors to understand the vivid problems 

underlying an effect. The main essence of the troubles to 

bullwhip effect could be Erratic Human behaviours, 

Parameters correcting inventory, security inventory 

policy, Delivery time delays (lead time), Demand 

Forecasting techniques, order batching policy, 

information sharing, lack of synchrony, Price policies, 

operation potential constraints and the range of 

hyperlinks in the chain. In Table 2, you can see the issues 

addressed in each paper, and that would provide us a 

thought about the Bullwhip Effect. 

 

TABLE 2: Issues addressed in each paper 

Reference 

No 

Parameters 

correcting 

inventory   

Safety 

stock 

policy  

Lead 

time  

Demand 

Forecasting 

Techniques   

Order 

Batching 

Policy  

Information 

sharing  

Lack of 

Synchrony 

Price Policy and 

Operations 

constraints  

[11]⁠       ✔  

[22]⁠        ✔ 
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[33]⁠  ✔       

[44]⁠     ✔    

[55]⁠   ✔      

[58]⁠ ✔        

[59]⁠        ✔ 

[60]⁠     ✔    

[1]⁠ ✔        

[2]⁠      ✔   

[3]⁠      ✔   

[4]⁠   ✔      

[5]⁠  ✔       

[6]⁠     ✔    

[7]⁠      ✔   

[8]⁠  ✔    ✔   

[9]⁠  ✔       

[10]⁠   ✔      

[12]⁠        ✔ 

[13]⁠ ✔        

[14]⁠        ✔ 

[15]⁠        ✔ 

[16]⁠      ✔ ✔  

[17]⁠   ✔   ✔   

[18]⁠      ✔   

[19]⁠       ✔  

[20]⁠     ✔    

[21]⁠  ✔       

[23]⁠        ✔ 

[24]⁠    ✔     

[25]⁠      ✔   

[26]⁠    ✔     

[27]⁠       ✔  

[28]⁠  ✔       

[29]⁠       ✔  

[30]⁠      ✔   

[31]⁠ ✔        
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[32]⁠ ✔        

[34]⁠  ✔       

[35]⁠  ✔       

[36]⁠        ✔ 

[37]⁠        ✔ 

[38]⁠    ✔     

[39]⁠ ✔        

[40]⁠        ✔ 

[41]⁠      ✔   

[42]⁠    ✔     

[43]⁠      ✔   

[45]⁠   ✔      

[46]⁠  ✔   ✔    

[47]⁠    ✔ ✔    

[48]⁠ ✔        

[49]⁠    ✔     

[50]⁠    ✔     

[51]⁠     ✔    

[52]⁠        ✔ 

[53]⁠    ✔     

[54]⁠     ✔    

[56]⁠     ✔    

[57]⁠        ✔ 

 

III.  BULLWHIP EFFECT 

The bullwhip effect is a phenomenon we can observe 

in our everyday life, starting from the extra orders for the 

food we make for a gathering, the seasonal manufacturing 

like Umbrellas during the rainy season, sweaters and 

Jackets during the winter season, etc. It is a common 

phenomenon that is observed in the process of life, and 

this, when happens in the industry, especially in a Supply 

Chain, leads to a massive loss in money, workforce, 

material, and many other damages that incur in a 

production. Bullwhip Effect is the amplification of order 

quantities in the trend of Supply Chain of industries with 

variation in the demand and supply due to factors like 

change in market trends, discounts in pricing, or any 

other external factor that changes the demand goes 

upstream with the supply [27]. 

 

Fluctuations in demand lead to a rise or fall in order 

quantities in a supply chain. Forecasting being an 

approximate calculation of quantities, this change in the 

market leads to variations in demand graph of a supply 

chain, which may lead to excess or sometimes lesser 

quantities than the required amount leading to a loss in 

money, material, and time. The bullwhip effect is a 

practical constraint that has been dealt only using 

experiences of the past as the underlying factor of the 

Bullwhip Effect in a supply chain is the improper flow of 

information or misinterpretation of demand quantities. 
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This varies with the type of product and industry 

though the reason underlying Bullwhip effect is the same 

across all the sectors and markets. Many types of research 

that have taken place in a Lean industrialization 

perspective have not created a big difference in the 

reduction of the Bullwhip effect as such. Various 

industries like Proctor & Gamble, HP, ITC have shown in 

their case studies that only change in customer demands 

does not lead to the Bullwhip effect, but many other 

factors are responsible for the same that aligns with the 

industrial work. 

 

Since products differ in kind in demand forecast as 

Elastic and Non-Elastic products, a general answer can't 

be derived that would cater to all merchandise and 

production. The distortions in the furnish chain due to 

Bullwhip impact is because of wrong verbal exchange 

between the contributors of the supply chain like the 

retailer, supplier and manufacturer .These information’s 

include scheduling, transport time, order batching, 

demand, etc. Also, false statistics is exceeded for private 

benefits of one man or woman in a furnish chain and 

when this false statistics is shared for income with the aid 

of absolutely everyone in the provide chain like the 

amount of stock required, the amount of stability 

inventory, the real demand, etc [18] 

 

 
3.1Consequences of Bullwhip Effect: 

 

Bullwhip Effect creates a negative impact on a supply 

chain. A supply chain forms the backbone of the whole 

production process, when this skeleton is not shaped for 

its function; the whole unit of production gets disrupted 

[23]. The process relies on supply chain and the data that 

flows in it. When this data goes through amplification, it 

affects the uniformity in the flow of money, materials and 

manpower in the supply chain and the production 

process. Relying on the data obtained between two stages 

of a supply chain believing it to be right, the functionality 

of the whole production process is affected when this 

Bullwhip effect arises due to human errors on predictions, 

order batching and carelessness in analyzing the market. 

An article of HBR has stated that Bullwhip effect may 

lead to a disruption in the economy of China and for a 

few months in 2016, the Shanghai Stock exchange started 

going down due to the increase in Bullwhip effect in the 

industries of the country [34]. 

 

A lot of interlinked networks leading to a huge 

foundation of economy form a supply chain and this 

when affected by Bullwhip effect, shakes the whole 

network which affects the interdependent networks 

forming a large economic loss. The major disadvantage 

with Bullwhip effect in Supply Chain is there is no 

abstract solution to it [47]. No mathematical solution 

could be derived for reduction in Bullwhip effect as it is a 

practical on ground situation of an industry that varies 

across products, markets and locations.  

Though tightened lean principles can control it to an 

extent and fairness in data sharing could make a 

reasonable amount of reduction, Bullwhip effect can 

never become Zero and it is a hypothetical scenario [7]. 

When changes in demands are drastically increasing, 

Bullwhip effect is proportionally increasing with the 

same. Olden day manufacturing techniques cannot 

withhold Bullwhip effect or even three decades of 

experience in a same industry cannot predict the demand 

for the next day. With this scenario that exists in the real 

world, Bullwhip effect is all around the corner. The 

competitors and the markets have expanded along with 

the increasing demands for products with increasing 

population, rising economy and demands. In an economic 

point of view, a rise in economy leads to a rise in demand 

which fluctuates the demand graph in a supply chain 

leading to Bullwhip effect which again someday would 

be responsible for affecting the growth in economy. 

 

3.2 Effect on Economy: 

 

The effect of Bullwhip on economy is one which has 

been overlooked by a lot of people. In it is one of the 

important areas of interest to economists. The Figure 3 

shows the effect of Bullwhip on economy.  

 

The Kondratieff Wave shown in the following Figure 
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3 is a demonstration of the cyclic effect of the Bullwhip 

Effect in the economy as inequity is the most essential 

factor contributing to the Kondratieff Wave. As it is 

observed in the wave, there are typically 3 phases in one 

amplification namely the Expansion phase, the Stable 

phase and the Decline phase.  

These periodicities are a result of technology innovations 

which bloomed after the World War II. As each 

amplification is caused during the break through of an 

innovation leading to separate economy phases of their 

own 

 
 

From Figure 3 it could be observed that the actual 

Wholesale Prices is less than the Idealized Kondratieff 

wave due to the over-expansion of the economy than the 

predicted values. The reason for the over-expansion is 

that the order quantity increases due to the Bullwhip 

Effect, resulting in more order than the demand resulting 

in lesser prices.  

IV.  CAUSES OF BULLWHIP EFFECT 

The major cause for bullwhip effect is due to the flow 

of the false or improper information between various 

players in the supply chain.  

We observe bullwhip effect when supply chain 

channel partners work on false information there by 

providing wrong signals. 

 

4.1 Inaccurate Information 

It is one of the major causes for the Bullwhip effect. 

Because of lack of the correct information, every supply 

chain channel player makes self-assumption of the 

demand and supply and places larger orders to be  

able to supply keeping in mind if there is an increase in 

demand . 

4.2 Discounts and Offers 

Seasonal discounts make up and down cycle for the 

products which make supply chain channel partners to 

place higher orders upstream. This makes everyone to 

stock higher keeping in mind the previous sales. 

When Discount period ends it causes a huge 

fluctuation in inventory and it leads to the bullwhip effect 

[37]. We can partially reduce it by keeping track of 

previous sales during discount period and immediate 

fluctuation in demand after that discount period and use 

this data to forecast. 

 

4.3 Shortage Gaming 

This happens due to wrong prediction, when customers 

order same product in different companies and cancel 

some, this leads to false assumption of demand increase 

which leads to increase in inventory. 

 

Another reason for shortage gaming is retailer assumes 

a particular product has more demand but due to some 

unforeseen changes more than others. This leads to 
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shortage gaming which causes increase in inventory 

which in turn leads to the bullwhip effects. 

 

4.4 Delay 

Due to the delays made in receiving orders by previous 

supply chain partners  some time supply chain channel 

players place larger order  to safeguard themselves which 

lead to increased inventory. These delays are generally 

due to technical errors and some unavoidable reasons 

 

4.5 Communication Gap 

Due to no proper communication between the supply 

chain players there will be error in estimating the 

inventory which leads to Bullwhip effect [41]. The 

communication gap is caused due to no proper supply 

chain infrastructure and when there is no proper relation 

among the supply chain players 

 

4.6 Returns Policy 

Free returns policy can make way to the wrong 

demand and false information flow causing upstream 

activities which disrupts the flow of the supply chain and 

leads to the Bullwhip effect. 

 

4.7 Market Fluctuation 

This is nothing but the price fluctuation happening in 

the market or even the change in the preference of the 

customer. The whole sellers try to sell out the material 

down the stream with many discounts, but the demand by 

the time material reaches down is gone . This causes 

distortion in the inventory management which in turn 

causes Bullwhip effect. 

 

4.8 Order Batching 

Generally companies make orders in batches; they do 

this because when companies order frequently they may 

cause them more operation cost and transportation cost, 

so to avoid these companies generally make orders in 

batches. But when demand gets decreases, there are 

inventory gets stocked which leads to Bullwhip effect in 

the supply chain.  

 

4.9 Rationing 

This happens due to wrong prediction, when customers 

order same product in different companies and cancel 

some, this leads to false assumption of demand increase 

which leads to increase in inventory. This causes 

Bullwhip effect.  

V.  SOLUTIONS FOR REDUCING BULLWHIP EFFECT 

As we have come to know about Bullwhip Effect, we 

realize that it is hard to make the Bullwhip Effect to Zero. 

Though we cannot make it to zero, we can try out ways to 

reduce Bullwhip Effect so that we have a minimal effect 

of Bullwhip over the Supply-chain. 

 

Focus on the Customer: 

A strategic design of customer centric network design 

should be fixed so that the demand fluctuation does go 

too high. The whole supply chain should be segregated 

based on the value on which they contribute to the 

customer.   

 

Set the Push-Pull strategy: 

Allot the inventory based on the demand certainty. If 

the demand is stable then push strategy can be used. If the 

demand is uncertain then pull strategy can be used.   

 

Sharing of Information: 

The lack of information sharing results in the direct 

rise of prices. The links between two partners should be 

well built and a good information sharing practice should 

be encouraged. Moreover the lead time should be 

calculated and the information correlation should be 

analyzed. 

 

Break Order batching: 

Use proper transport models so that we get minimized 

prices with right time of delivery. The valuation of each 

supplier should be assessed prior and proper goals of lead 

time should be fixed.  

 

Stabilize the prices: 

To attract the customers and to gain their loyalty the 

prices should stable. The customer gets disoriented when 

the prices fluctuate. Leading to misinformation of 

demand. 

 

Avoid Gaming/ Rationing during Shortage: 

Allocate products based on past sales figures and avoid 

rationing during uncertain times of sales. Cancel the 

return policies, as it forbids the customer to return the 

product. 

VI.  CONCLUSION 

As we have gone through papers on supply chain and 

have focused are work and analysis on papers covering 
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Bullwhip effect we have come across a lot of real time 

problems and how Bullwhip effect plays a major role on 

the economy of our country. I guess the recent fluctuation 

in the prices of FMCA goods has a part played by 

Bullwhip effect of supply chains in the particular sector. 

We have to take into account of all factors from human 

behavior to machine forecasting errors for the Bullwhip 

effect. Never can we make the Bullwhip Effect as Zero 

but yet from the study of over 100 papers we have strong 

and reliable evidences that minimizing that to a near zero 

is possible and we have to work on it. The future is full of 

uncertainty and many new practices are introduced into 

the field of production and distribution which could 

diminish the effects of Bullwhip to a larger extend. From 

the journals and interviews from pioneers in the industry 

of supply chain we could understand the fundamental 

system which we are following makes the changes. An 

accepted overall standard all over the global is the most 

important aspect which the present economist are 

concerned with [52]⁠. For example, USA has a credit 

based economy whereas India has a savings based 

economy. When we do global supply chain distribution 

we have to overcome these fundamental regional 

problems too. As a concluding note it is very clear that 

the future perspective to approach Bullwhip effect will 

change as we could see Industrial Internet of Things, 

Cloud Networking, Data Mining and Artificial 

Intelligence coming around to solve these old problems.  
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