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Abstract

The supply chains complexity generated by the dynamic market demand imposes the improvement of the classical
production control systems. A recently introduced method, the Demand Driven Material Requirements Planning
(DDMRP), is proposed as an upgrade of the Material Requirements Planning (MRP), widely used in industry, capable of
overcoming the nervousness of MRP environment and the bullwhip effect affecting supply chains under uncertainties.
The DDMRP approach, however, is still not well established since the conditions for its application are still little
investigated. Thus, this study aims at reviewing the existing scientific literature concerning DDMRP method in order to
critically analyse its main scope of application as well as its real practical performance. From the reviewed literature three
main research lines emerged: DDMRP basic principles, comparison with other methodologies, and case studies. The
analysis of both research oriented papers and case studies points out some critical issues that are limiting the diffusion of
the DDMRP method, including the additional costs necessary to adapt the in use control and planning software. The main
criticality of the method is recognized to be the high subjectivity affecting the positioning of the buffers, and the need for
classifying the suitable sectors of application.

Keywords: Production control systems; Demand and lead time uncertainties; Demand Driven Material Requirements
Planning; Inventory level; Supply Chain complexity.
1. Introduction

The current evolution of the market, guided by the increasingly volatile needs of the customers, put companies in front

of new challenges: the supply chain has become more complex, moving from mainly linear and vertically integrated
structures to highly branched ones; greater volumes of material are requested and handled; the heterogeneity and
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complexity of the available products have significantly increased; technological advancement has contributed to rapidly
changing consumer preferences, reducing the life cycles of products and making them more and more customizable. In
the context of production planning, these issues translate into the need for improving the “classical” production control
systems (PCS) to adjust them to the new market requirements. Many PCS’s emerged in the last couple of decades to
respond to the market evolution as well as to specific environments of application [1].

One of the most widely used production control and planning systems in the industry is MRP (Material Requirements
Planning), and this system is often embodied in the enterprise resource planning (ERP) software [2]. MRP techniques use
the bill of materials (BOM), the master production schedule (MPS), and the inventory records to schedule the required
materials replenishment for the manufacturing of the final product for a given time horizon. It is based on a control system
for the planning of stocks and production of the push-type, according to which organizations use forecasts to determine
the market demand for their products. The MRP approach works well in a deterministic context, while it shows some
weaknesses under uncertainties concerning the demand and lead time [3]. The continual adjustments in the scheduling
due to even small changes of the codes of the higher levels of the BOM make the MRP unstable, causing the so-called
MRP nervousness [4]. Moreover, the dependence between the nodes of the supply chain produces the bullwhip effect,
transmitting and amplifying the variability that affects all the levels of the BOM to all the nodes in the supply chain [5].

Among the new approaches proposed to overcome MRP criticalities [6], [7], [8], the Demand Driven MRP (DDMRP)
was firstly introduced in 2011 by Ptak and Smith [9], as a new PCS. According to the authors [10], the DDMRP is a
hybrid push-pull method that combines some of the principles and practices of MRP, Lean, Six Sigma, and the Theory of
Constraints, resolving possible conflicts among the different methods through innovative solutions. It uses Lean
Manufacturing principles to allow a pull logic with approximation to real demand and the concept of signalling
mechanisms to have visibility of stock levels; like TOC it focuses on products that limit the system performance and uses
buffers to protect the process; from Six Sigma it considers the strong sensitivity to variations, trying to control them.
DDMRP considers a decoupled lead time, keeping some pre-defined BOM components in stock, and uses the Available
Stock Equation (ASE) to calculate, daily, the future stock based on actual demand and orders in production. The
methodology is implemented through five steps: the strategic inventory positioning, where the positioning of the buffers
responds to the need of decoupling the planning and execution horizons of the logistics chain reducing the bullwhip effect;
the definition of the buffers profiles and levels, for sizing the three buffer layers (red, yellow and green) calculated by
three factors: item type, lead time and variability; the dynamic adjustments of the buffers’ layers with changes in demand,
the demand-driven planning, for creating the production and purchase orders; the execution phase, to manage the orders
once they are generated. For a more detailed analysis of the method see for example [11], [12].

In the last years the DDMRP method, initially developed by practitioners, gained new interest within the academic
research that produced both theoretical and empirical studies [1]. However, though the method presents some innovative
aspects, mainly regarding its ability in overcoming the bullwhip effect typical of supply chains and the MRP nervousness,
the conditions for its application and its real practical performance are still little investigated. Only a few literature reviews
tried to organise the available studies and analyse some specific issues related to DDMRP implementation. Thus, this
study aims at reviewing the existing scientific literature concerning the DDMRP method, in order to investigate the more
recent results on the methodology applicability and effectiveness in the industrial environment. It is organised as a critical
literature review that updates the few available reviews, providing additional insights. Following the three main research
lines that emerged from the literature, the paper discusses the advantages and limits of the methodology in the view of
the various authors, analyses the critical issues that can limit its application, and outlines its possible future developments.

2. Literature review methodology
2.1. Scope of the review

Despite the recent attention to the study and application of the DDMRP and the number of articles available on the
website of the Demand Driven Institute (DDI), the consulting company founded by Ptak and Smith operating in the
DDMRP field, the method is still under-investigated by the scholars. Therefore, this literature review aims at exploring
the academic perspective on the methodology and is driven by three main research questions:

1. Are the basic principles of DDMRP improved by academic research?

2. What are its required future evolutions according to the scientific community view?

3. Considering the benefits and difficulties encountered by the manufacturing industry applying the DDMRP, in what
productive environments did this system prove useful?

Our study aims at updating and extending the three literature reviews published on the DDMRP methodology, which
reveal different focuses. Marzougui et al. identify papers containing simulated or real case studies with the aim of
comparing the academic results with the improvements achieved by companies implementing the DDMRP method as
claimed by the DDI; master’s theses and non-English paper are excluded from the review, which is updated to 2019 [11].
The systematic literature review of Orue et al. analyses the studies investigating the standardization of the procedure to
implement the DDMRP model, to build up a standard application model enabling full exploitation of the methodology
potential benefits, through reducing the implementation time and costs, the possible errors, and improving the quality of
the process; also this review is updated to 2019 [13].
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The more recent systematic review, presented by Azzamouri et al. and updated to April 2020, explores the literature
contributions to three main issues providing knowledge on the method: the method validation, the improvement of the
original techniques, and the proposal of new tools for its implementation [14].

2.2. Publications search and selection

The exploration of the literature was conducted using the online databases Science Direct, Web of Science and Google
Scholar and completed on May 14, 2021. An initial set of papers was identified employing the keywords “Demand Driven
Material Requirements Planning”, “DDMRP”, and “Demand Driven”; the saturation point occurred when the same
articles kept appearing in search engines. Due to the relatively small number of collected papers and to ensure that our
research was as comprehensive as possible, we further conducted a snowball search. At the end of the search process, we
collected a total of 140 papers.

Then, we proceeded with the selection of the relevant papers according to the following exclusion criteria:

o Duplicates between search engines have been removed, i.e. 48 papers.

e Both qualitative and quantitative articles were selected, considering publications in academic journals or conferences,
and Master and PhD degree theses; in this review, we included the theses because they made available the knowledge
on the DDMRP methodology to the wide practitioners’ community in their different national languages. Some
magazines and newspapers articles written by consultants specialized in Supply Chain and logistics, mainly available
on the DDI website, have been excluded since their main purpose could be marketing their product to companies and
this could change the way of presenting the method, i.e. 33 papers.

e The publications without the specified keywords within the article were excluded, finding that they dealt with topics
not directly related to the DDMRP (e.g. Decoupled lead time), i.e. 4 papers.

e The publications without an exclusive focus on the DDMRP methodology applied to the planning of material
requirements in the supply chain (e.g. articles dealing with the broader Demand Driven Enterprise Model) were
excluded, i.e. 7 papers.

o Since the scope of this review is to analyse the DDMRP related concepts that emerged in the literature in recent years,
we defined as review temporal boundaries the period 2016-2021; in fact, starting from 2016 there is an increase in the
number of scientific publications (Figure 1), following a few years the first introduction of the DDMRP methodology
in 2011 [9]. Other 9 papers were thus excluded.

15
Chosen lower

temporal boundary

Number of publications

2012 2014 2015 2016 2017 2018 2019 2020 2021
Year

Fig. 1. Temporal distribution of the selected DDMRP publications.

Finally, a total of 39 relevant publications were selected for further analyses: 12 scientific articles, 6 conference papers,
and 21 theses.

3. Results and discussion
3.1. Papers classification
To answer the research questions, the selected publications were classified analysing their content according to three

main categories revealed by the review: DDMRP basic principles, comparison with other methodologies, and case studies
(Table 1).
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Content category REF. L\]tijdiegf
DDMRP basic | [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] | ,
principles [25] [26] [27]
Comparison with
other methodologies [28] [29] [30] [12] [31] [32] [33] [34] 8

. [35] [36] [37] [38] [39] [40] [41] [42] [43] [44]
Case studies [45] [30] [46] [47] [48] [49] [50] 17

Table 1. Classification of the selected studies according to the identified categories.

Table 1 shows that the research papers (including both the DDMRP basic principles and comparison with other
methodologies categories) are more than the case studies, confirming that although some companies are now
implementing DDMRP, still very few of them share their data and collaborate to scientifically study the advantages or
critical issues related to the method within their specific environment [14]. The content of the papers is then analysed and
discussed in relation to the three identified categories.

3.2. Group 1: DDMRP basic principles

The first group of publications includes 13 items, of which 7 articles were published in scientific journals or
conferences and 6 Master degree theses. These publications mainly aim at examining the principles and basic concepts
of the DDMRP methodology, showing future developments necessary for the optimization of the methodology.

An increasing interest in the DDMRP field by the Academy is observed, resulting in simulations, studies and
methodology analyses. The Polytechnic University of Valencia uses DDMRP for students’ group work according to the
problem-based learning method [17] and many theses in different countries analyse how the DDMRP works to improve
the theoretical knowledge on DDMRP methodology and introduce it to local companies.

Some studies address the main advantages and limitations of the method. According to Cuadra [16], the DDMRP
allows to increase sales by a high percentage, to achieve a service rate of 99%, to limit the stock and to reduce the delivery
time. Meinzel [21] uses a simulation to address the five steps of implementation of the method, examining the obtained
benefits that result in + 13% of average service level, - 22% in average lead time and -31% average cost of inventory. De
Biasi [25] shows that the DDMRP method allows to improve the information flows within the supply chain and the
performance of the warehouses.

Many scholars investigate the reasons leading companies to choose the DDMRP and implement it in the
manufacturing environment. According to Perald [23], the key data needed for the DDMRP implementation within the
company must be organized following the next points: to identify the product or item that can benefit from DDMRP
application; to place the decoupling points in the BOM of the product; to calculate the zones and buffer levels. Marin [18]
considers the novelties introduced by DDMRP the reasons why it finds opposition from some companies’ staff members,
who do not accept to change their habits. On the other hand, various authors consider essential the development of
DDMRP-based software to be integrated into an ERP, for incentivizing organizations to choose the DDMPR method and
allowing easier management of the tool by local companies [16], [18], [20].

According to the DDMRP methodology [10], the choice of some variables (namely the positioning of the buffers, the
lead time and variability factors, as well as the determination of the safety stock) is based on the experience of the staff
who must select the values of the parameters within a certain range. This procedure introduces a subjectivity in the method
implementation that should be overcome by analyzing a larger sample of companies using the DDMRP to identify the
most suitable sectors of application and provide a set of best practices and mathematical tools supporting the decision-
making process [20], [18]. Lee et al. [19] propose a new safety stock formula for the calculation of the parameter,
enhancing existing guidelines for the DDMRP implementation. Velasco Acosta et al. [27] developed a DDMRP model
simulated through a discrete event software to evaluate the applicability of the method in a complex manufacturing
environment, considering a number of BOM levels up to 4, finding that the customer satisfaction level can be improved
by 41% and the average on-hand stock can be reduced by 18%.

Few papers consider the relation of the DDMRP to Supply Chain Management (SCM), though the level of service
and the reduction of delivery times can directly affect the customer's relationship with the company. Achergui [26] use
the DDMPR buffer positioning approach applied to a hybrid MTO/MTS manufacturing system, demonstrating a viable
reduction of the inventory costs for small supply chain networks. Santos [24] evaluates the impact that DDMRP has on
the SCM processes, through the AHP (Analytic Hierarchy Process) multi-criteria decision support technique; the author
finds that the three most impacted processes are production flow management, demand management and order fulfilment.
Pekarcikova et al. [22] analyse the use of multiple product-related BOMs to indicate different levels in the supply chain
considering the demand behaviour, with the aim of extending the DDMRP knowledge base in the context of Industry 4.0.

A list of the required future research developments apt to foster the adoption of the DDMRP method, according to the
reviewed publications, is sketched in the figure 2. In the circles, the number of papers referring to the required insight.
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2 Best practices «catalogue»

2 Tools for establishing the buffers profile

4 Tools for the objective buffers positioning

1 Tools for the objective calculation of the safety stock

2 Applicability to different sectors with growing level of complexity
/

Fig. 2. Future developments of the studies on the DDMRP method, as expected by the papers included in the review.
3.3. Group 2: Comparison with other methodologies

The second group contains 8 publications, 6 papers and 2 theses, where DDMRP is compared with other
methodologies, namely MRP and MRPII (Manufacturing Resources Planning), that it aims to overcome, the Economic
Order Quantity (EOQ) tool and Kanban method.

Miclo et al. [31], [32], [33] use the discrete events simulation and the Kanban game! data as input data to compare the
DDMRP with MRPII, using as main indicators the On-Time Delivery (OTD) and Working Capital (WC). The results
obtained show that DDMRP achieves better output indicators than MRPII with less WC and WIP, but with a less
satisfactory OTD. Reference orders are much smaller in the case of the DDMRP, but more frequent than in the MRPII;
however, the increase in the number of orders does not generate a correspondent increase in the number of setups for the
machines, which was set by the execution priorities of the DDMRP. Moreover, the DDMRP method seems to be more
stable when facing the variability of real demand, although during the simulation some products went out of stock. As
expected, the DDMRP efficiently anticipates the peaks in demand orienting the management to the pull logic for the
normal demand and the push logic for the peaks. Still using a discrete events simulation, Shofa et al. [29] compare the
DDMRP with the MRP focusing on the inventory level under long lead time and uncertain demand scenarios, finding that
using the DDMRP method the inventory level is more stable and the stock level is reduced by 11%. Simulating the
behaviour of four production planning and control systems (DDMRP, MRP, Kanban and Optimised Production
Technology) applied to multi-stage assembly systems under different levels of bottleneck severity and delivery date
tightness, Thurer et al. [34] found that DDMRP maintains a high level of performance also for severe bottleneck, with
the lower inventory levels. Miclo et al. [12] simultaneously compare DDMRP with the MRPII and the Kanban systems
at different levels of demand variability; they found that Kanban has a slightly lower WIP than DDMRP on average, while
MRPII provides the worst results. According to the authors, the innovation of DDMRP lies in the fact that this
methodology makes use of the best practices of the two previous approaches. The dynamic buffers have the function of
absorbing the variability and allow the effective scheduling of the production, and a constant level of protection from the
effect of nervousness. Finally, unlike the Kanban system, DDMRP uses buffers selectively, applying them only where
they are needed. The comparison between DDMRP and EOQ, performed through a discrete event simulation in an ideal
environment by Tounsi [28], shows how the DDMRP method uses less capital in stocks and WIP, with a higher percentage
of orders fulfilled than the EOQ. Table 2 summarises the main advantages of the different methods as highlighted by the
reviewed authors.

Method Advantages Respect to REF
OTD slightly better DDMRP [31] [32] [33]
MRP Fewer stock outages even if of larger quantities DDMRP [29]
Less responsive to small lead time changes DDMRP [29]
Lower working capital MRP, MRPII and EOQ [31] [32] [33]
Lower WIP MRPII [31] [32] [33]
Stable responding to the variability of real demand MRPII [31] [32] [33]
Inventory trend centred MRPII [31] [32] [33]
Lower inventory level MRPII [31] [32] [33]
DDMRP Smaller and more frequent orders MRPII [31] [32] [33]
A higher percentage of orders fulfilled EOQ [28]
Unfulfilled orders are fulfilled in a shorter time EOQ [28]
Lower inventory level MRP (KANBAN) [29] [34]
Shorter delivery times EOQ [28]
Selective use of buffers KANBAN [12]
KANBAN Lower WIP MRP and DDMRP [12]

Table 2. Comparison of the different methodologies for managing inventory planning.

! http://www.cipe.fr/jeux-et-seminaires/jeu-du-kanban
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3.4. Group 3: Case studies

The third group collects 17 case studies retrieved from the literature of which 13 theses and 5 research articles, which
describe 15 simulations on real data and only 2 cases reporting the method implementation in companies; the case studies
explore the benefits and difficulties faced by the manufacturing industry. Table 3 lists the case studies and the company

context and motivations for adopting or simulating the DDMRP.

Case study: company name / Company context / needs / issues to overcome REF.
sector
COASA / oils and lubricants for Obsolescence of the products (90%); Excessive stock; Unnecessary products [35]
the aviation industry purchase due to unplanned events
GSA / kitchen tools and small Need to improve the service level and reduce the costs to recover market [36]
appliances segments
Consumer-Packaged Goods (Food | Perishable goods and high inventory turns (1.6 to 2.5 weeks); simulating [37]
sector) planning under uncertainty at finite capacity
White goods Need to improve the service level and reduce the costs to recover market [38]
segments
Wa-Armonia / cosmetics Need to improve the service level and reduce the inventory costs [39]
A . I Variable and unpredictable demand, due to the change in consumers’ behaviour;
utomotive Lighting / Outdoor i | lexity of the supply chain; architectural complexity of [40]
lighting for automotive growing structural complexity o pply ; plexity
the products.
ISEO locks / locking systems ES/@? for higher flexibility and reduced delivery time, confirming the service [41]
Exquise1928 / soft drinks and Interest in improving the company’s PCS [42]
syrups
Dayco Ivrea / components for the | Management of raw material stock not effective, causing failures in production [43]
automotive sector planning; suppliers lead time and demand variability.
Sciencedyou / scientific and Market seasonality; high variability of the demand. Failures in raw materials [44]
educational games/tools stock management; long lead times.
Food Excessive stock; obsolescence of the products. [45]
Automotive Need to improve inventory level management. [30]
Food - sauces High fluctuations in the product demand; unstable inventory level. [46]
AeroCo / Aircraft components Interest in analysing the applicability of the DDMRP. [47]
CS1: considerable purchase lead times; only one experienced responsible for
purchase orders. Need to adjust the inventory level to the market requirements,
Companies CS1 (padlocks), CS2 | whilst maintaining the service level.
(components for household CS2: complex supply chain; high levels of raw material at a significant cost; [48]
appliances), CS3 (special parts for | final products stored in the company warehouse before delivery to customers;
the automotive industry) demand and supply variability and lack of visibility; stock outs and rush orders.
CSa3: three production plants; complex supply chain, as well as purchasing and
production planning.
Company CS1 (CS1 as above) [49]
[50]

Table 3. Case studies included in the review.

As can be seen in the table 3, the application of the DDMRP methodology to the industrial environment is mainly
studied to demonstrate its efficacy in responding to demand and lead time variability, improving inventory management,
with a resulting economic advantage, and service level. Some criticalities are also revealed.

The simulation performed by Castro J.E.N. [35], starting from an ABC classification of Coasa’s products (oils and
lubricants for the aviation industry), finds that excess stocks and expired products have been eliminated, reducing the
stock by 25% and estimating an economic return of about $ 10,000 per year. A reduction in available stocks, with a
simultaneous increase in the ADU and the reduction in stock coverage, is observed also by Kortabarria [48] in the
companies where the DDMRP method was implemented. Salazar & Arenas [38] highlight a decrease in total inventories
up to 60% with an increase in sales up to 20%, reducing the reactivity time to the market demand up to 80%, in the white
goods company they analysed. Brahimi & Saadi [42] compare the planning system of a company bottling and selling soft
drinks with and without DDMRP; they note that the DDMRP model improves the stock coverage and makes the inventory
level more stable, while it lowers the inventory turnover rate. Leguizamo & Totaitive [32] in simulating a single product,
talc, find that the conversion to the DDMRP methodology guarantees a reduction in costs. Dimas et al. [46] show how
the DDMRP lower the inventory levels of a company producing food sauce allowing a savings of 53.5%.

According to Ptak and Smith [10], the reduction of stocks corresponds to an unchanged or even better level of service.
Salazar & Arenas [38] find a level of service above 99%, while Provenzano [40], in his simulation on a group of finished
products (Automotive Lighting), finds that using the DDMRP the customer demand is satisfied without corrective actions.
Kortabarria et al. [49], [50] also stress that the reduction in stocks is not followed by a worsening of the level of service.
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A reduction of the delivery times is observed by Abith Zachariah [41], together with a higher level of service and
satisfaction for the customers in a company producing locking systems. Shofa et al. [30], through a simulation using the
data of an automotive company, claim that DDMRP allows a reduction in delivery times and lead time (- 94%), improving
the service level. Ducrot & Ahmed [37] simulate a European perishable food production company and compare
conventional APS software and DDMRP planning, observing the service level and the inventory turns; according to their
calculations, DDMRP performs better than the heuristics-based planning in three scenarios out of four and it provides
similar results as an advanced mathematical solver. A service level approaching 98% (10% increase over the current
service level) is obtained for one production line of the GSA company by Builes Henao through a discrete event simulation
[36]. Perez Castro [45] argues that thanks to the implementation of DDMRP in a food company, the ROA improves by 2
to 3% and the products remain less time in stock.

Applying the DDMRP methodology to a company selling components for the automotive sector Hincapie [43] shows
that it makes planning management easier since managers can observe the status of stocks on a daily basis, prioritize
critical orders and keep the stock in the desired range. According to Kortabarria [48], the implementation of DDMRP
entails a fundamental change in the material planning process in each of the three companies (CS1, CS2, and CS3) he
analysed after the migration from MRP to DDMRP. In all these companies, day-to-day planning was previously
considered not practicable, as the information gathering process was time-consuming and not easy. After the
implementation of the DDMRP method, the flow of information along the entire supply chain has significantly improved,
and the three companies acquired access to the inventory daily, thus being able to plan in a simple and agile way the needs
of materials and to manage the status of supplies, obtaining greater flexibility, saturation and synchronization of the
production lines as well as the absence of urgent orders. Both the production and procurement planning should be adapted
to the DDMRP implementation: for example, within the ISEO group, the ADU must be evaluated on a weekly instead of
monthly basis as carried out previously; the sizing parameters must be continuously updated to dynamically adjust and
optimize stock levels; when a new supplier is involved the related information must be promptly updated due to the
dynamic nature of the size of the buffers [41].

The alerts dictated by the method, and the priority they represent for the decision-making process, allow to prevent
critical situations of shortages or excess stocks, as pointed out by Tavares [44] in her simulation of a toys company;
however, the author observes that the DDMRP methodology it is not intuitive to apply and requires preparatory steps as
well as many input data. Moreover, the definition of the associated decision-making criteria depends on the practitioners’
experience and the level of accuracy in defining the DDMPR parameters can impact the method applicability. So, the
implementation of the DDMRP requires staff to be trained on the principles and operation of the method, an aspect that
is not trivial since generally in the companies the orders and production planning is entrusted to staff members with
extensive professional experience in this regard [40]. Abith Zachariah analyses the costs for the implementation of the
new methodology within the ISEO group, quantifying the costs for the theoretical and practical training of the employees,
as well as the costs for upgrading the used management software to support the planning and operational execution of the
new method, finding that the overall expenditure is around 40-50 k€ [41].

Other criticalities of the DDMRP are emphasized in the reviewed case studies: the efficiency of DDMRP seems to be
affected by the presence of long lead times in the intermediate levels of the supply chain [40], so it cannot be applied to
all buffers [41]; moreover, the method is sensitive to the value of the decoupled delivery time and the orders’ frequency
and variability, which should not be empirically assigned [36]. Moreover, it is observed that the DMRP cannot be applied
to all products or activities [22]: the purchase of raw materials become critical when delivery times are too long and
cannot be related to the effective demand for long time ranges.

Service level improvement 9
Uncertainty reduction 3
Stocks reduction 9
ADU increase 1
Improved stock coverage 2
Selling rate increase
Better turnover rate 2
Delivery time reduction 5
Costs reduction 3
Lead time reduction 3
ROI/ROA increase 2
Simplicity and visibility 5
Better reactivity 2
Optimal joint orders in compliance with the MOQ 1
OTF increase 1
WIP reduction 1

DDMRP advantages / n. papers

Fig. 3. DDMRP advantages as retrieved from the reviewed case studies.
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The DDMRP supply logic does not apply if the quantity and not the price is negotiated, since if the price is low the
company will buy more material than the actual requirement because the cost of keeping it in stock is lower than the
higher prices the company would pay in the subsequent purchase period [41]. Figures 3 and 4 summarize the advantages
and disadvantages of the DDMRP method as retrieved from the reviewed case studies. The bars represent the number of
papers citing the considered advantage/disadvantage.

Size of orders affected by the MOQ 1
High subjectivity in parameters definition 3
Significant staff formation requested 2
Not applicable to buffers with high lead times 4
Unsuitable with quantity and not price negotiation 2
Service level worsening 1
0 1 2 3 4 5

DDMRP disadvantages / n. papers

Fig. 4. DDMRP disadvantages as retrieved from the reviewed case studies.
4. Conclusion

The presented review of the available academic studies on the DDMRP methodology highlights the current academic
research trends. The main efforts of the scholars are directed to the study of the basic principles of the method, often
comparing it to the more established methods. Simulations are widely used to validate the original method and confirm
some of the claimed advantages of the DDMRP, while since most of the organizations present complex scenarios the
greatest challenge of the simulations is the setting of the parameters for the implementation of the DDMRP, still
empirically based and poorly documented. Among these, the enormous subjectivity that dominates the positioning of the
buffers is identified as particularly critical and this is still one of the gaps affecting the research papers on the application
of this methodology and the implementation in the organizations as well, where a qualified and properly trained specialist
should be dedicated to the activities of regularly monitor the demand and consequently adapt the production buffers.

A growing interest in the implementation of the DDMRP in the real industrial environment is proved by the number
of case studies, mainly presented in Master or PhD theses after the candidates’ internship in local companies; however,
most of the retrieved case studies are simulations based on real data and only a few empirical ones. The analyses show
that the method allows improving the organisations’ production control system overcoming some of the identified weak
points, while the costs of its implementation should be taken into account. However, the application of the method to the
industrial context is limited to the analysis of the problems of a single company, often considering the possible transition
from an MRP system to DDMRP. Moreover, the exiguity of studies reporting the real implementation of the method in
the industrial context limits the possibility of compiling a catalogue of best practices.

From this study emerged that two main future research lines can improve the knowledge on the DDMRP applicability
and effectiveness into the industrial environment: the development of tools and objective methodologies for the
parameters set and the positioning of the buffers and the systematic analysis of the applicability of the method in relation
to the sector and the complexity of the organization and its supply chain.
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