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The bullwhip effect results from inefficiencies in the supply chain; in perishable products, the inefficiencies are quality in

the supply chain and product waste. Update the demand, the level of deterioration of the product, and the number of

intermediaries is the causes of the bullwhip effect most investigated.
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1. Introduction

When reviewing the bullwhip effect in perishable products,  indicates that research does not look at the level of waste,

interaction with similar products, and impact over multiple periods. This process  states that it is better to focus on

improving forecasting methods than clearly defining safety inventory.

Feeding more than seven billion people becomes an essential factor in guaranteeing food security; it is imperative to

design operating models to reduce food waste .

This increase in the number of people in the world directs the gaze towards the loss and waste of food, directly affecting

people’s nutrition . This population increase can reach 1.7% per year, making it necessary to guarantee food availability

and improve the supply chain’s effectiveness .Ref.  shows us the interest of researchers in knowing the quality of the

supply chain’s performance and the technological and logistical tools to identify these factors.

The research has three objectives: (1) to identify the variables that are causing the bullwhip effect in supply chains; (2)

establish the factors that affect the quality of the perishables supply chain and (3) articulate those quality factors of the

perishables supply chain, which may be impacting the bullwhip effect. Paper seeks to identify the variables of the bullwhip

effect by researchers, the type of solution they have proposed for the perishables supply chain, and the variables and

factors not investigated yet, which will serve as future framework research.

2. Bullwhip Effect

Researchers like  indicate that demand management is a relevant factor when measuring the impact of the

bullwhip effect. The seasonality of demand can cause sales promotions in periods of low demand; the variation in prices

to boost sales can be another critical factor that increases the bullwhip effect.Refs.  indicate that price fluctuation

amplifies orders upstream of the chain, in that order of ideas  indicates that the price variation is the most crucial cause

of the bullwhip effect.

Regarding inventory and restocking policy, refs.  indicate that its control may become relevant to reduce the

bullwhip effect.Refs. they establish the lack of synchronization between the actors in the chain and the failure to

share information as operational causes of the bullwhip effect, and ref.  ensures that information sharing reduces the

influence of bullwhip effect  added more categories to the operational causes and found that the pressures caused by

the commercial part of the company to meet sales goals and the number of actors in the supply chain and damage to

production machines are additional factors that increase the whip effect.

The bullwhip effect review references  and his postulate on the causes of the bullwhip effect.This classification

complete with the characterization of the bullwhip effect proposed by , which involves behavioral and operational

reasons.Ref.  makes contributions such as the breakdown of machinery and the number of intermediaries as other

operational causes.  proposes a new cause such as the level of deterioration of the product, found in “other causes”—

the structure of the bullwhip effect’s causes shown in Figure 2.
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Figure 2. Causes of bullwhip effect. Reference: Authors.

Table 1. Causes bullwhip effect classification.

Classification Description Authors ID

Behavior

Fear shortage B-1

Poor training B-2

Negligence in time to make decisions B-3

Operational

Updating demand O-1

Batch size O-2

Price variations O-3

Gaming shortages O-4

Lead time O-5

Inventory policies O-6

Restocking policies O-7

Inappropriate control system O-8

Lack of synchronization O-9

Wrong perception of feedback O-10

Local optimization without a global vision O-11

Number of intermediaries O-12

Company processes O-13

Broken machines O-14

Capacity O-15

Sales pressure due target O-16

Other Perishability products N-1

Reference: Authors.
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Table 1shows the identification assigned to each cause of the bullwhip effect in the supply chain, as well as the research

that support the cause of the bullwhip effect.

3. Bullwhip Effect in Perishable Supply Chain

Table 6 also shows that most of the research is related to agricultural products; this may mean an interest in researchers

related to the increase in world population .

Table 6. Type of perishable products analyzed.

Type of Perishable Product
DATA

Real Case Case Study

Perishable

Obsolete/Out date  

Deteriorate/Decay:   

Non-eatables   

Eatables:   

Animal/Birds and their produce  

Agricultural produce:

Long shelf life  

Processed produce  

Fresh produce

The information available in the supply chain can limit the investigation of the supply chain of perishable products. On the

other hand, there is a strong tendency to investigate agricultural products within the perishables family, where one of the

factors that drive this interest is the increase in the world population .

Solutions models.

* ILP: Linear programming Mixed-integer/integer linear programming; NLP: Non-linear programming; MOLP: Multi-

objective linear programming; SM: Simulation models; DP: Dynamic programming; HEU: Heuristics algorithms and

metaheurıstics; STAT: Statistics analysis; ML: Machine Learning.

4. Conclusions

Research on the causes of the bullwhip effect is a journey that began with  when first identifying this phenomenon.

Today there are human and operational classifications for the causes of the bullwhip effect, to the point that it is possible

to go more in detail and find sub-classifications that show new elements such as machinery maintenance plans and

changes in the methods to process information such as causes of the bullwhip effect in the supply chain . According to

the review carried out, we can conclude: The causes of the bullwhip effect most investigated in the supply chain of

perishable products are demand update processes, the level of deterioration of the product, the inventory policy, and the

number of intermediaries. The quality factors of the supply chain of perishable products most investigated to reduce the

bullwhip effect in the supply chain are the safety of the product and the quality of the information and its information

technologies.

Future research should review how the bullwhip effect affects human behavior in perishable product supply chains, and no

research articulates these two variables. Similarly, there is no research on the causes of the bullwhip effect in perishable

products: rational game of shortages, wrong perception of feedback, local optimization without a global vision, machinery

breakdown, limited capacity, and pressure to meet production goals. Similarly, the quality factors of the supply chain of

perishable products not investigated yet as variables of the bullwhip effect are quality assurance, quality of human

resources, and sustainability.

[5]

[30][31] [32][33][34][35][36][37]

[38]

[39]

[40][41] [42]

[43]

[10][44][45][46][47][48][49]

[50][51] [52][53]

[3]

[26]

[20]



References

1. Bhattacharya, R.; Bandyopadhyay, S. A review of the causes of bullwhip effect in a supply chain. Int. J. Adv. Manuf.
Technol. 2011, 54, 1245–1261.

2. Yang, Y.; Lin, J.; Liu, G.; Zhou, L. The behavioural causes of bullwhip effect in supply chains: A systematic literature
review. Int. J. Prod. Econ. 2021, 236, 108120.

3. Zhao, Y.; Zhao, X. On human decision behavior in multi-echelon inventory management. Int. J. Prod. Econ. 2015, 161,
116–128.

4. Udenio, M.; Vatamidou, E.; Fransoo, J.C.; Dellaert, N. Behavioral causes of the bullwhip effect: An analysis using linear
control theory. IISE Trans. 2017, 49, 980–1000.

5. Haines, R.; Hough, J.; Haines, D. A metacognitive perspective on decision making in supply chains: Revisiting the
behavioral causes of the bullwhip effect. Int. J. Prod. Econ. 2017, 184, 7–20.

6. Lee, H.L. The bullwhip effect in supply chains. Sloan Manag. Rev. 1997, 38, 93–102.

7. Cho, D.W.; Lee, Y.H. Bullwhip effect measure in a seasonal supply chain. J. Intell. Manuf. 2012, 23, 2295–2305.

8. Zhang, X.; Burke, G.J. Analysis of compound bullwhip effect causes. Eur. J. Oper. Res. 2011, 210, 514–526.

9. Hassanzadeh, A.; Jafarian, A.; Amiri, M. Modeling and analysis of the causes of bullwhip effect in centralized and
decentralized supply chain using response surface method. Appl. Math. Model. 2014, 38, 2353–2365.

10. Paik, S.-K.; Bagchi, P.K. Understanding the causes of the bullwhip effect in a supply chain. Int. J. Retail Distrib. Manag.
2007, 35, 308–324.

11. Barlas, Y.; Gunduz, B. Demand forecasting and sharing strategies to reduce fluctuations and the bullwhip effect in
supply chains. J. Oper. Res. Soc. 2011, 62, 458–473.

12. Jain, R.; Verma, M.; Jaggi, C.K. Impact on bullwhip effect in food industry due to food delivery apps. Opsearch 2021,
58, 148–159.

13. Li, C.; Liu, S. A robust optimization approach to reduce the bullwhip effect of supply chains with vendor order placement
lead time delays in an uncertain environment. Appl. Math. Model. 2013, 37, 707–718.

14. Ma, Y.; Wang, N.; He, Z.; Lu, J.; Liang, H. Analysis of the bullwhip effect in two parallel supply chains with interacting
price-sensitive demands. Eur. J. Oper. Res. 2015, 243, 815–825.

15. Zotteri, G. An empirical investigation on causes and effects of the Bullwhip-effect: Evidence from the personal care
sector. Int. J. Prod. Econ. 2013, 143, 489–498.

16. Rahman, M.H.; Rahman, M.A.; Talapatra, S. The bullwhip effect: Causes, intensity, and mitigation. Prod. Manuf. Res.
2020, 8, 406–426.

17. Goodarzi, M.; Makvandi, P.; Saen, R.F.; Sagheb, M.D. What are causes of cash flow bullwhip effect in centralized and
decentralized supply chains? Appl. Math. Model. 2017, 44, 640–654.

18. Villegas, F.A.; Smith, N.R. Supply chain dynamics: Analysis of inventory vs. order oscillations trade-off. Int. J. Prod.
Res. 2006, 44, 1037–1054.

19. Dai, J.; Li, S.; Peng, S. Analysis on causes and countermeasures of bullwhip effect. MATEC Web Conf. 2017, 100,
5018.

20. Ekinci, E.; Baykasoglu, A. Modelling complexity in retail supply chains. Kybernetes 2016, 45, 297–322.

21. Park, K. A Heuristic Simulation-Optimization Approach to Information Sharing in Supply Chains. Symmetry 2020, 12,
1319.

22. Braz, A.C.; De Mello, A.M.; de Vasconcelos Gomes, L.A.; de Souza Nascimento, P.T. The bullwhip effect in closed-loop
supply chains: A systematic literature review. J. Clean. Prod. 2018, 202, 376–389.

23. Hull, B.Z. Are supply (driven) chains forgotten? Int. J. Logist. Manag. 2005, 16, 218–236.

24. Campuzano-Bolarin, F.; Mula, J.; Diaz-Madronero, M. A supply chain dynamics model for managing perishable
products under different e-business scenarios. In Proceedings of the 2015 International Conference on Industrial
Engineering and Systems Management, Seville, Spain, 21–23 October 2015; pp. 329–337.

25. Zhang, Y.; Zhao, L.; Qian, C. Modeling of an IoT-enabled supply chain for perishable food with two-echelon supply
hubs. Ind. Manag. Data Syst. 2017, 117, 1890–1905.

26. Wang, W. Analysis of Bullwhip Effects in Perishable Product Supply Chain Based on System Dynamics Model. Icicta
2011, 1, 1018–1021.



27. Ignaciuk, P.; Bartoszewicz, A. Linear-Quadratic Optimal Control of Periodic-Review Perishable Inventory Systems.
IEEE Trans. Control Syst. Technol. 2012, 20, 1400–1407.

28. Leśniewski, P.; Bartoszewicz, A. LQ Optimal Sliding Mode Control of Periodic Review Perishable Inventories with
Transportation Losses. Math. Probl. Eng. 2013, 2013, 325274.

29. Ignaciuk, P. LQ Suboptimal Control of Perishable Inventory Systems with Multiple Supply Alternatives. IFAC Proc. Vol.
2012, 45, 200–205.

30. Akbari Kaasgari, M.; Imani, D.M.; Mahmoodjanloo, M. Optimizing a vendor managed inventory (VMI) supply chain for
perishable products by considering discount: Two calibrated meta-heuristic algorithms. Comput. Ind. Eng. 2017, 103,
227–241.

31. Isaksson, O.H.D.; Seifert, R.W. Quantifying the bullwhip effect using two-echelon data: A cross-industry empirical
investigation. Int. J. Prod. Econ. 2016, 171, 311–320.

32. Kumar, S.; Nigmatullin, A. A system dynamics analysis of food supply chains—Case study with non-perishable
products. Simul. Model. Pract. Theory 2011, 19, 2151–2168.

33. Minner, S.; Transchel, S. Order variability in perishable product supply chains. Eur. J. Oper. Res. 2017, 260, 93–107.

34. Jiang, Q.; Xing, W.; Hou, R.; Zhou, B. An Optimization Model for Inventory System and the Algorithm for the Optimal
Inventory Costs Based on Supply-Demand Balance. Math. Probl. Eng. 2015, 2015, 508074.

35. Bottani, E.; Montanari, R.; Volpi, A. The impact of RFID and EPC network on the bullwhip effect in the Italian FMCG
supply chain. Int. J. Prod. Econ. 2010, 124, 426–432.

36. Giro, R.; Jacob, L.; Roque, E. An analytical investigation of the bullwhip effect in the food supply chain Un análisis
investigativo del efecto chicote en la cadena de suministros de la industria alimenticia Uma análise investigativa do
efeito chicote na cadeia de suprimentos da indúst. REGE Rev. Gestão 2011, 18, 469–489.

37. Ji, H. Simulation and analysis on the bullwhip effect based on Farming-Supermarket Docking. In Proceedings of the
2016 International Conference on Logistics, Informatics and Service Sciences (LISS), Sydney, NSW, Australia, 24–27
July 2016.

38. Duong, L.; Wood, L.; Wang, W. Effects of Consumer Demand, Product Lifetime, and Substitution Ratio on Perishable
Inventory Management. Sustainability 2018, 10, 1559.

39. Chocholáč, J.; Prusa, P. The Analysis of Orders of Perishable Goods in Relation to the Bullwhip Effect in the Logistic
Supply Chain of the Food Industry: A Case Study. Open Eng. 2016, 6.

40. Huber, J.; Gossmann, A.; Stuckenschmidt, H. Cluster-based hierarchical demand forecasting for perishable goods.
Expert Syst. Appl. 2017, 76, 140–151.

41. Henry, J.Y.; Williams, B.D.; Waller, M.A.; Hofer, A.R. Masking the bullwhip effect in retail: The influence of data
aggregation. Int. J. Phys. Distrib. Logist. Manag. 2015, 45, 814–830.

42. Fransoo, J.C.; Wouters, M.J.F. Measuring the bullwhip effect in the supply chain. Supply Chain Manag. 2000, 5, 78–89.

43. Dellino, G.; Laudadio, T.; Mari, R.; Mastronardi, N.; Meloni, C. Microforecasting methods for fresh food supply chain
management: A computational study. Math. Comput. Simul. 2018, 147, 100–120.

44. Novitasari, N.; Damayanti, N. Systematic Literature Review and Improved Model for Mitigating Bullwhip Effect in Low
Shelf Life Food Supply Chain. In Proceedings of the 5th International Conference on Industrial Engineering and
Applications, Singapore, 26–28 April 2018; IEEE: Piscataway, NJ, USA, 2018; pp. 531–535.

45. Caniato, F.; Kalchschmidt, M.; Ronchi, S.; Verganti, R.; Zotteri, G. Clustering customers to forecast demand. Prod.
Plan. Control 2005, 16, 32–43.

46. Raju, J.K.; Patil, H.; Somashekhar, I.C. Reducing Bullwhip Effect in Fresh Food Vegetable Supply Chain Management:
A Strategic Approach for Inclusive Growth. IJSCM 2013, 2, 53–64, (Online).

47. Duong, L.N.; Wood, L.C.; Wang, W.Y.C. A Multi-criteria Inventory Management System for Perishable & Substitutable
Products. Procedia Manuf. 2015, 2, 66–76.

48. Hamiche, K.; Fliess, M.; Join, C.; Abouaïssa, H. Bullwhip effect attenuation in supply chain management via control-
theoretic tools and short-term forecasts: A preliminary study with an application to perishable inventories. In
Proceedings of the International Conference on Control, Decision and Information Technologies (CoDIT), Paris,
France, 23–26 April 2019.

Retrieved from https://encyclopedia.pub/entry/history/show/30090




