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Abstract

Production planning and control (PPC) is one of the focal operational tasks of a company, and it is used to
design logistics services in a target-orientated manner so that individual customer requirements can be
fulfilled. However, existing PPC framework models are still based on the prevailing linear economic
procedure (take - make - dispose). Due to customers' increasing interest in sustainability and growing
regulatory pressure, the Circular Economy (CE) meets these changing conditions by closing material cycles,
improving resource efficiency and extending product life cycles. However, for a company to guarantee a
high logistics performance, the operational PPC must be adapted to this new economic model. To this end,
it needs to be investigated whether and how the adaptation of circular strategies influences existing PPC
processes.

This paper focuses on the circular strategy of remanufacturing and its influence on different PPC-main tasks.
The latter will be examined using a systematic literature review. Finally, the results of this analysis are
compared with the Hanoverian Supply Chain Model as a PPC framework model. This comparison shows
which PPC tasks are affected and which existing approaches have already been developed. Ultimately, these
results provide the basis for developing a framework model for operational PPC regarding the CE.
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1. Introduction

Increasing regulatory pressure and changing customer requirements are creating new and comprehensive
challenges for companies regarding sustainability [1,2]. The concept of the Circular Economy (CE), which
enables product life cycles to be extended, is coming into focus, particularly in the manufacturing industry.
This concept increases resource efficiency by closing material cycles [3], which influences existing company
processes [4]. However, closed material loops mean that used products arrive and must be processed at
irregular intervals and with fluctuating quality. The resulting uncertainties of the material return flow make
effective operational planning particularly difficult. A comprehensive analysis in this area has not yet been
carried out. This lack of knowledge is a key barrier that hinders the comprehensive implementation of the
CE [3]. For this reason, this article aims to lay the foundation for a Production Planning and Control (PPC)
framework model. This framework model should enable manufacturing companies to carry out targeted PPC
within circular strategies and to examine how existing processes may be influenced.

To achieve this goal, a systematic literature review is carried out within this paper, which is intended to
provide an overview of the intersection of PPC and a selected circular strategy (R9 Framework [5]). In this
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case, the strategy of ‘remanufacturing’ is examined as an example, as many companies still encounter various
difficulties here and, therefore, do not include this strategy in their PPC [6]. By examining the subject area
described, an existing framework model of the PPC can be used to derive which processes and PPC main
tasks (e.g. Plan Production Program, Plan Secondary Requirements) are affected and how individual parts
may change in terms of content. This procedure addresses the research question *"Which PPC main tasks are
affected by the circular strategy of remanufacturing? ".

This article is structured as follows. First, Chapter 2 lays the theoretical foundation for the subject area of
remanufacturing and PPC. Chapter 3 then describes the methodology used. This is followed by the results
obtained, which are described and discussed in detail in Chapter 4. Chapter 5 concludes with a summary and
a critical reflection.

2. Theoretical Background

2.1 Remanufacturing
Within the concept of the CE, which is in line with the widely accepted definition by Kirchherr et al. [7],
products must continue to be used after the end of their life cycle. This directly influences the supply chain's
design, planning and control, which is why the combination of linear supply chain management and the
circular concept is also referred to as circular supply chain management [8]. The form of a company's supply
chain depends on the chosen circular strategy or strategies. Potting et al. [S] provided an overview and
definition of the possible strategies, which can be found in Figure 1.
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Figure 1: R9 Framework [5]

The figure illustrates the possible circular strategies (blue boxes) and the respective way in which they
contribute to increasing circularity (grey boxes). The red-framed boxes provide the corresponding definition.
The circular strategies listed are in line with already established concepts such as the 3R concept [9] and the
extended 6R concept [10,11]. This paper uses the R9 Framework as the theoretical basis because its clear
definition and separation between the circular strategies allows a detailed investigation of the resulting
structure of the internal supply chain. In this context, the circular strategies are to be understood as
technological elements [12], as they can be used to close material loops. These different forms of circular
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strategies must be considered so that a supply chain is manageable at system level [13] as each strategy holds
its own challenges.

In practice, the remanufacturing strategy confronts companies with significant challenges compared to other
strategies, as various factors influence profitability. These include, for example, the complexity of the
product itself, fluctuations in demand, the target remanufacturing rate and the question of whether
remanufactured products are considered “as good as new' [14,15]. Despite these challenges, companies from
all industries increasingly turn to remanufacturing due to its great economic and environmental potential
[16], even if it entails higher operational costs than other circular strategies such as refurbishment [17]. This
is mainly due to the work steps to be planned that are associated with the characteristics of remanufacturing
[5]. This inevitably includes the work steps of disassembly to extract the required parts, an inspection [18],
the possible reconditioning of individual components and the final reassembly [19]. The challenge is that
some of the work steps mentioned must be carried out with the same work and personnel resources. This
means the production and remanufacturing work steps compete for the same resources [20]. If this is the
case, it is generally a hybrid system, not a pure remanufacturing system [21].

To make the planning of remanufacturing as efficient as possible, the design of the system, i.e. pure
remanufacturing system or hybrid system, must be considered [22,23]. Nevertheless, the planning aspects
between conventional production and remanufacturing are very similar, whereby the fluctuations in the
quantity and quality of supplies must be considered explicitly within the planning for remanufacturing to
ensure efficient planning. Therefore, the initial situation is more complex than for traditional production
[24]. For this reason, companies need support in the targeted configuration of their PPC [25].

2.2 Production Planning and Control
PPC is one of the critical tasks for manufacturing companies, the primary aim of which is to plan production
and all its sub-areas, such as procurement and manufacturing [26]. Many challenges and conflicting
objectives must be dealt with within these tasks, which is why many models and practical solutions have
been developed in research to deal with these difficulties [27]. Well-known frameworks include
Manufacturing Resource Planning [28], the Aachen PPC Model [29], the Production Control Model [30]
and the Hanoverian Supply Chain Model (HaSupMo) [31].
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Figure 2: Representation of the PPC in HaSupMo [31]
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In particular, the HaSupMo and the associated view of PPC focuses on operational order processing and the
resulting interaction with the company's internal supply chain. By illustrating these interrelationships, the
HaSupMo represents a framework for companies to align PPC with defined logistical objectives. The
following figure shows the PPC main tasks in HaSupMo. Figure 2 shows that Plan Production Program and
Manage Order initiate the process sequence. Plan Production Program represents the customer-order-
neutral initial point of PPC by analysing the demand from the market and finally creating a customer-order-
neutral production plan to cover the primary demand, i.e. the demand for finished products [32], with a long-
term planning horizon. In contrast, Manage Order can be described as a customer order-specific initial point,
as customer orders are coordinated and accepted here. These binding orders are then merged with the
customer order-neutral production plan. On this basis, the resulting secondary requirements, i.e. the
requirements for components and assemblies that are needed to manufacture the end products [32], can be
planned. This includes the time and quantity in which these dependent requirements must be available and
the downstream make-or-buy decision. Suppose the dependent requirements are to be covered by external
procurement. In that case, these are first coordinated with suppliers in Roughly Plan Sourcing with a long-
term horizon before the individual orders are planned in Plan Sourcing, the suppliers are selected, and the
orders are triggered. If the dependent requirements are to be produced in-house, this is planned with a
medium-term planning horizon in Plan Production Requirements and then with a short-term planning
horizon in Plan Production. If the scheduled orders have already been released in production, the final
sequences are determined in Control Production and the corresponding capacities are monitored and
controlled. Once an order has been processed or is ready for dispatch, dispatch can be initiated by the PPC
main task Dispatch Order. In addition to this throughput of orders, the PPC main tasks of Monitor
Production and Manage Inventory have a separate role, as these influence the internal supply chain and thus
also all other PPC main tasks [31]. However, PPC within the HaSupMo framework only includes the
traditional linear economic model and cannot map circular planning and control processes.

3. Methodology
To finally examine PPC with a particular focus on HaSupMo and remanufacturing, the systematic literature
review method, according to Tranfield et al. [33], was chosen to do justice to the exploratory nature of the
selected objective and the necessary holistic view. Two different databases (Scopus and Web of Science)
were used to search for scientific literature. The search was for conference papers and journal articles that
fall within the subject area of PPC and remanufacturing. The search string used for the Scopus database was:

TITLE-ABS-KEY (“remanufactur** AND (“production planning* OR “production control*)) AND (LIMIT-
TO (SUBJAREA, "ENGI”) OR LIMIT-TO (SUBJAREA, ”"BUSI”)) AND (LIMIT-TO (DOCTYPE, ar”)
OR LIMIT-TO (DOCTYPE, “cp”)) AND LIMIT-TO (LANGUAGE, “English))

The notation of the search string was adapted according to the identical search criteria for the Web of Science
database. From the search on January 4th, 2024, 268 publications from Scopus and 168 publications from
Web of Science were included in the closer examination. After removing duplicates, the total number of
publications considered was 310. These were then examined for relevance to the selected research question
by looking at the title and abstract. This resulted in a final number of 222 publications. The selection was
then examined for the content orientation of the respective article and assigned to the corresponding PPC
main tasks of the HaSupMo, as already carried out by Hillnhagen et al. [34]. Based on the approach used in
this paper, it is already possible in the first step to derive which PPC main tasks are affected by the circular
strategy of remanufacturing and which have been considered up to this point. In addition to the mere
assignment, the affected PPC main tasks and the resulting influence of remanufacturing can be presented.
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4. Results

4.1 Identification of Affected PPC Main Tasks
By analysing relevant literature, it became clear that circular strategies, such as remanufacturing,
significantly impact the processes within operational PPC [35]. In particular, the uncertainty and fuzziness
in planning associated with remanufacturing creates a more complex starting point [36-38]. It was also found
that no comprehensive framework for operational PPC addresses the emerging challenges of the circular
economy [39]. In order to lay the foundation for this, the affected PPC main tasks of the HaSupMo are now
presented with regard to changes.

It should first be noted that not all PPC main tasks are affected by remanufacturing or that some parts of
operational PPC have not yet been investigated concerning remanufacturing. Manage Order, Dispatch Order
and Roughly Plan Sourcing are among the main tasks of PPC that have not been affected or researched. Plan
Sourcing and Monitor Production were considered to a minor extent. For Plan Sourcing, the aspects of
optimal order quantity [40] and supplier selection [41] were considered. However, these considerations only
include new aspects, such as including new elements in the actual decisions. Similarly, for Monitor
Production, only aspects such as support from the Internet of Things [42], Industry 4.0 technologies [43],
and the general increase in transparency can contribute to minimising uncertainty [44]. However, as these
contributions do not entail any changes to operational planning and control processes and have only been
mentioned in a few publications, neither Plan Sourcing nor Monitor Production are directly considered in
this paper.

The remaining PPC main tasks have already been examined more extensively concerning the influences of
remanufacturing. Figure 3 shows the distribution of the publications analysed with the individual totals for
each topic area.
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Figure 3: Distribution of Publications regarding PPC-Tasks

It is evident that much of the research currently focuses on the main tasks of Plan Production, Plan
Production Requirements, and Manage Inventory. However, Control Production, Plan Secondary
Requirements and Plan Production Program have also been addressed and examined in several publications.
The influence of remanufacturing on the aforementioned PPC main tasks is presented in the next
subchapters.

4.2 Plan Production Program
Within the Plan Production Program, it is primarily sales planning where remanufacturing exerts its
influence. This influence consists in the fact that the planning of sales of remanufactured products must be
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integrated into the sales forecast of further primary requirements [4,45]. This goes hand in hand with the
critical decision of the respective pricing for the respective products [46-48] since both new and
remanufactured products are aimed at a similar target group of buyers. Thus, the pricing influences the
individual sales [49,50]. In addition to the traditional functions, the resulting product mix with the forecast
sales volumes and the expected useful lives of the respective products now also forms the basis for predicting
product returns, which are used in subsequent planning steps [4,46,51]. The corresponding product mix and
the expected sales volumes are then used, as in traditional HaSupMo, to initiate long-term production and
resource planning in order to be able to map the selected ratio between traditional and remanufacturing
production [52-55].

4.3 Plan Secondary Requirements

Subsequently, the required secondary requirements must be derived from the production program created in
Plan Production Program, which must also react to the fluctuating quantity and quality of the delivered
cores, i.e. the used products that are to be reconditioned and reused [56], with regard to the lead time offset
[23,51,57]. These fluctuations also influence the planning of Net Secondary Requirements, as some
secondary requirements can be covered directly from the dismantling of return deliveries of used products,
while others require further processing [23,58]. In addition to these influences of remanufacturing, the most
significant influence lies in the procurement type allocation. This is because the innovation here is that
secondary requirements can be covered by external procurement of new materials/assemblies and in-house
production, and now also by remanufacturing returned products [59]. Much of the research in this area
focuses on determining the acquisition price [48,60-65], which is a threshold value for the purchase of used
products, as this is also where the profitability of remanufacturing is decided and is therefore used as the
primary decision criterion [62]. Based on this, the ideal quantity for take-back and the influence of the quality
of the cores [56,66] on this quantity is examined.

4.4 Plan Production Requirements

The key point within Plan Production Requirements is to draw up a medium-term resource plan and to check
whether the existing resources can cover the planned production requirements. Therefore, this PPC main
task must also determine the corresponding production quantities of new and remanufactured products in the
medium term [67-73]. The ideal production quantity can be determined by exclusively considering
minimising costs [22,74] or by including other objectives, such as CO2 emissions [75,76]. The greatest
challenge, especially when planning remanufacturing, is the fluctuating quality of the cores, which directly
influences the respective processing time and, thus, the maximum output quantity [77,78]. In addition to the
uncertain output quantities, the fluctuating quality of the cores also has a negative effect on the availability
of the production systems, as increased abrasion occurs here. As a result, maintenance must also be
increasingly considered so that plant availability remains high and the respective production quantities can
be planned in the best possible way [79,80]. An iterative planning process has proven its worth in this respect,
enabling more precise planning [81]. To prevent production facilities from producing new and
remanufactured products, some researchers are investigating the influence of a second facility that deals
exclusively with remanufacturing, even if this requires investment and is, therefore, not feasible for all
companies [82,83].

4.5 Plan Production
Due to the resulting uncertainty, fluctuating throughput times and iteratively determined production
quantities, short-term oriented Plan Production is affected by remanufacturing at several points, which are
necessary to create a binding production plan. On the one hand, this includes lot size calculation, which is
considered dynamic in many research papers due to the resulting fluctuations in the availability of the
required cores [84-90]. Due to these dynamics, many authors use heuristic approaches to determine the ideal
lot size for production orders [87,91,92]. Dynamic lot sizes and fluctuating quality of the cores, in turn,
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influence the resulting lead time of the production orders and, thus, the scheduling [93]. As with Plan
Production Requirements, iterative planning processes are necessary to minimise production costs [94-96].
Once the individual orders have been scheduled, the individual work systems must also be planned
accordingly. In addition to the dynamic throughput times, the processing times of the orders [97-100], the
corresponding setup times and the setup frequency must also be considered [88,101,102]. Numerous
algorithms and machine learning methods have been investigated to overcome this challenge [103-107]. Due
to the high complexity of these problems, many researchers focus on suboptimal solutions that achieve near-
optimal results, as deterministic solutions are usually too computationally complex [108,109].

4.6 Control Production

The innovations that arise in the main task of Control Production in the context of remanufacturing focus
primarily on sequencing and capacity control. More specifically, numerous control policies that control
production in a short-term context based on threshold values, such as stock levels or return rates, are being
investigated. Many of these control policies aim at mathematically optimal solutions regarding cost
minimisation [110-114], whereas other authors use simulations to determine an optimal order sequence
[39,115]. In addition to developing new control policies, other authors also deal with the targeted comparison
of these policies and consider the influence under a specific use case [110,116,117]. Aspects of order release
for order backlog control have been less intensively studied [118].

4.7 Manage Inventory

The PPC main task of Manage Inventory becomes more extensive and complex through remanufacturing,
although the core task, i.e. the determination of planned inventories, remains unchanged [23]. The increasing
complexity is generated by the stock receipts of returns, which arrive at irregular intervals, in fluctuating
quantities and of varying quality [51,119-122]. In order to determine optimal planned stock levels, these
factors must be included in the corresponding calculation. This challenge has led many researchers to focus
on inventory policies that allow optimal stock levels to be determined [123-127]. Some of them are based
on threshold values [128] and on the forecast of incoming returns [120,129-131], as is the case with Control
Production. In operational terms, the inclusion of stock issues and receipts of different products results in
overlaps with the purchase order calculation from Plan Sourcing. In this context, various ordering policies
that represent a further development of traditional ordering policies [132-134] are also examined, for
example, to counteract a bullwhip effect [135,136]. Whether the operational planning of such a case is
assigned to inventory planning or Plan Sourcing depends on the company's business model under
consideration. If the used products are returned without being purchased, they will fall under the remit of
Manage Inventory with regard to operational PPC.

5. Conclusion and Limitations

Within this paper, the topic of remanufacturing was examined concerning its influence on operational PPC.
For this purpose, scientific databases were searched for relevant publications, which were then reviewed
with regard to the PPC main tasks of HaSupMo. The analysis described above allows the identification of
various PPC main tasks that are influenced on the planning side by the circular strategy of remanufacturing
and therefore answers the initial research question. Moreover, additional factors must be included in the
planning to continue enabling good planning. The exceptions are Plan Secondary Requirements and Manage
Inventory, which are also expanded operationally.

Despite the methodological approach, the described elaboration and the results must deal with limitations.
One limitation is that it cannot be clearly stated that all relevant publications were considered due to the
search string used in the research. Nevertheless, the number of publications considered made it possible to
analyse a comprehensive range of information. The evaluation in Figure 3 also clarifies that only selected
PPC main tasks have been addressed in the existing literature to date and that the others have not been
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addressed in sufficient depth or at all. With the amount of publications considered, it is unlikely that any of
the main tasks not listed are comprehensively influenced by remanufacturing. More considerable limitations
can only be listed in the manual assignment of the publications to the respective main tasks, as this was not
always possible without a doubt. In particular, the distinction between short-term and medium-term planning
in Plan Production, Plan Production Requirements and Control Production made a clear assignment
difficult and thus possibly prone to error. Nevertheless, this would marginally influence the research intensity
described in Figure 3 and not the fact that the PPC main tasks are influenced by remanufacturing.

When interpreting the results, however, it must be noted that only the PPC part of the Hanoverian Supply
Chain Model was considered. The company's internal supply chain design and the interaction with the
respective PPC main tasks have not yet been examined. Schéfers and Walther [20] provide an initial idea of
what such an interaction might look like. In future research, the PPC main tasks must be examined for their
influence through circular strategies and extensions of the company's internal supply chain. The Supply
Chain Operations Reference model (SCOR) [137] is suitable for this purpose as purposed by Badurdeen et
al. [138]. The logical sequence and the different contributions to value retention can be used to draw
conclusions about the structure of the company's internal supply chain [139,140] and thus consider all the
different life phases of a product [141] and map them at system level [ 138]. In this way, new PPC main tasks
could be identified, and existing PPC main tasks could be defined more precisely in terms of their operational
scope to lay the foundation for a circular-applicable PPC framework.

Acknowledgements

The project "TrICo - Transformation through Innovation and Cooperation in Communities” was funded by
the Federal Ministry of Education and Research under grant number 03IHS284A. The author is responsible
for the content of this publication.

References

[1]  Lestari, E.R., Dania, W.A.P., Indriani, C., Firdausyi, I.A., 2021. The impact of customer pressure and the
environmental regulation on green innovation performance. IOP Conf. Ser.: Earth Environ. Sci. 733 (1), 12048.

[2]  Wu, B., Fang, H., Jacoby, G., Li, G., Wu, Z., 2022. Environmental regulations and innovation for sustainability?
Moderating effect of political connections. Emerging Markets Review 50, 100835.

[3] Ritzén, S., Sandstrém, G.0O., 2017. Barriers to the Circular Economy — Integration of Perspectives and Domains.
Procedia CIRP 64, 7-12.

[4]  Zhao, Z.,2011. Optimization of the production planning for remanufacturing, in: 2011 International Conference
on Business Management and Electronic Information. 2011 International Conference on Business Management
and Electronic Information (BMEI), Guangzhou, China. 13.05.2011 - 15.05.2011. IEEE, pp. 372-375.

[5] Potting, J., Hekkert, M., Worrell, E., Hanemaaijer, A., 2017. Circular Economy: Measuring Innovation in the
Product Chain. PBL Netherlands Environmental Assessment Agency, The Hague.

[6]  Fulterer, J., Maetschke, J., Kuhn, C., Kalchschmidt, V., Karg, F., Luber, M., Demke, T.M., Hiller, T., Kampfer,
T., Steffens, C., Mundt, C., Alieksieiev, V., 2023. PPS-Report 2023: Studienergebnisse.

[7] Kirchherr, J., Yang, N.-H.N., Schulze-Spiintrup, F., Heerink, M.J., Hartley, K., 2023. Conceptualizing the
Circular Economy (Revisited): An Analysis of 221 Definitions. Resources, Conservation and Recycling 194,
107001.

[8] Farooque, M., Zhang, A., Thiirer, M., Qu, T., Huisingh, D., 2019. Circular supply chain management: A
definition and structured literature review. Journal of Cleaner Production 228, 882-900.

[91 UNEP, 2005. Reduce, reuse and recycle concept (the "3Rs") and life-cycle economy. Twenty-third session of
the Governing Council/Global Ministerial Environment Forum.

[10] Jawahir, I.S., Dillon Jr., O.W., Rouch, K.E., Joshi, K.J., Venkatachalam, A., Jaafar, I.H., 2006. Total Life-Cycle
Considerations in Product Design for Sustainability: A Framework for Comprehensive Evaluation, in: 10th
International Research/Expert Conference "Trends in the Development of Machinery and Associated
Technology", Barcelona, Spain. 11-15.09.2006, pp. 1-10.

[11] Joshi, K., Venkatachalam, A., Jaafar, [.H., Jawahir, L.S., 2006. A New Methodology for Transforming 3R
Concept into 6R for Improved Sustainability: Analysis and Case Studies in Product Design and Manufacturing.,

20



[12]

[13]

[14]

[15]

[16]
[17]
[18]
[19]
(20]

(21]

[22]

(23]

[24]
[25]
[26]
[27]

(28]

[29]

[30]
[31]

[32]

in: Proceedings of the 4th Global Conf. on Sustainable Product Development and Life-cycle Engineering:
Sustainable Manufacturing, Sao Paolo, Brazil. October.

Jawahir, 1.S., Bradley, R., 2016. Technological Elements of Circular Economy and the Principles of 6R-Based
Closed-loop Material Flow in Sustainable Manufacturing. Procedia CIRP 40, 103—-108.

Jayal, A.D., Badurdeen, F., Dillon, O.W., Jawahir, 1.S., 2010. Sustainable manufacturing: Modeling and
optimization challenges at the product, process and system levels. CIRP Journal of Manufacturing Science and
Technology 2 (3), 144—152.

Bouras, A., Hedjar, R., Tadj, L., 2015. Production planning in a three-stock reverse-logistics system with
deteriorating items under a periodic review policy. JIMO 12 (3), 1075-1089.

Kasmara, A., Muraki, M., Matsuoka, S., Sukoyo, Suryadi, K., 2001. Production planning in
remanufacturing/manufacturing production system, in: Proceedings Second International Symposium on
Environmentally Conscious Design and Inverse Manufacturing, Tokyo, Japan. 11-15 Dec. 2001. IEEE Comput.
Soc, pp. 708-713.

D’Adamo, I., Rosa, P., 2016. Remanufacturing in industry: advices from the field. Int J Adv Manuf Technol 86
(9-12), 2575-2584.

Schepler, X., Absi, N., Jeanjean, A., 2023. Refurbishment and remanufacturing planning model for pre-owned
consumer electronics. International Journal of Production Research, 1-23.

Radhi, M., Zhang, G., 2016. Optimal configuration of remanufacturing supply network with return quality
decision. International Journal of Production Research 54 (5), 1487-1502.

Cui, Y., Guan, Z., He, C., Yue, L., 2017. Research on remanufacturing scheduling problem based on critical
chain management. IOP Conf. Ser.: Mater. Sci. Eng. 215, 12005.

Schifers, P., Walther, A., 2017. Modelling Circular Material Flow and the Consequences for SCM and PPC.
Global Journal of Business Research 11 (2), 91-100.

Dong, M., Lu, S., Han, S., 2011. Production Planning for Hybrid Remanufacturing and Manufacturing System
with Component Recovery, in: Zheng, D. (Ed.), Advances in Electrical Engineering and Electrical Machines,
vol. 134. Springer Berlin Heidelberg, Berlin, Heidelberg, pp. 511-518.

Dehayem Nodem, F.I., Kenne, J.P., 2016. Production control of a deteriorated remanufacturing system within
an open-reverse supply chain, in: 2016 24th Mediterranean Conference on Control and Automation (MED).
2016 24th Mediterranean Conference on Control and Automation (MED), Athens, Greece. 21.06.2016 -
24.06.2016. IEEE, pp. 1266-1271.

Goltsos, T.E., Ponte, B., Wang, S., Liu, Y., Naim, M.M., Syntetos, A.A., 2019. The boomerang returns?
Accounting for the impact of uncertainties on the dynamics of remanufacturing systems. International Journal
of Production Research 57 (23), 7361-7394.

Guide, V.R., Jayaraman, V., Linton, J.D., 2003. Building contingency planning for closed-loop supply chains
with product recovery. J of Ops Management 21 (3), 259-279.

Lage Junior, M., Godinho Filho, M., 2016. Production planning and control for remanufacturing: exploring
characteristics and difficulties with case studies. Production Planning & Control 27 (3), 212-225.

Hackstein, R., 1984. Produktionsplanung und -steuerung (PPS): Ein Handbuch fiir die Betriebspraxis. VDI-
Verlag, Diisseldorf, 372 pp.

Kurbel, K., 2005. Produktionsplanung und -steuerung im Enterprise Resource Planning und Supply Chain
Management, 6., vollig tiberarb. Aufl. ed. Oldenbourg, Miinchen [u.a.], 471 pp.

Wight, O.W., 1981. Manufacturing Resource Planning: MRP II: Unlocking America's Productivity Potential,
Revised Version. June 1984 ed. John Wiley & Sons, Inc., New York, Chichester, Brisbane, Toronto, Singapore,
Weinheim, xxi, 555 sayfa.

Schotten, M., 1999. Aachener PPS-Modell, in: Luczak, H., Eversheim, W., Schotten, M. (Eds.),
Produktionsplanung und -steuerung. Grundlagen, Gestaltung und Konzepte. Springer, Berlin, Heidelberg, pp.
9-28.

Lodding, H., 2013. Handbook of Manufacturing Control: Fundamentals, Description, Configuration. Springer
Berlin Heidelberg, Berlin, Heidelberg, 580 pp.

Schmidt, M., Nyhuis, P., 2021. Produktionsplanung und -steuerung im Hannoveraner Lieferkettenmodell.
Springer Berlin Heidelberg, Berlin, Heidelberg, 225 pp.

Wannenwetsch, H. (Ed.), 2008. Intensivtraining Produktion, Einkauf, Logistik und Dienstleistung: Mit
Aufgaben und Losungen, 1. Aufl. ed. Gabler, Wiesbaden, 157 pp.

21



[33]
[34]
[35]
[36]
[37]
[38]
[39]
[40]

[41]

[42]
[43]
[44]
[45]
[46]
[47]

(48]

[49]
[50]
[51]

[52]

[53]

[54]

[55]

[56]

Tranfield, D., Denyer, D., Smart, P., 2003. Towards a Methodology for Developing Evidence-Informed
Management Knowledge by Means of Systematic Review. British Journal of Management 14, 207-222.
Hillnhagen, S., Schulz, J., Miitze, A., Nyhuis, P., Schmidt, M., 2022. Konfiguration der PPS. Zeitschrift fiir
wirtschaftlichen Fabrikbetrieb 117 (11), 728-732.

Junior, M.L., Filho, M.G., 2012. Production planning and control for remanufacturing: literature review and
analysis. Production Planning & Control 23 (6), 419-435.

Guide, V.R., Jayaraman, V., Srivastava, R., 1999. Production planning and control for remanufacturing: a state-
of-the-art survey. Robotics and Computer-Integrated Manufacturing 15 (3), 221-230.

Kamper, A., Triebs, J., Hollah, A., Lienemann, C., 2019. Remanufacturing of electric vehicles: Challenges in
production planning and control. Procedia Manufacturing 33, 280-287.

van der Laan, E., Salomon, M., Dekker, R., van Wassenhove, L., 1999. Inventory Control in Hybrid Systems
with Remanufacturing. Management Science 45 (5), 733-747.

Gaspari, L., Colucci, L., Butzer, S., Colledani, M., Steinhilper, R., 2017. Modularization in material flow
simulation for managing production releases in remanufacturing. Jnl Remanufactur 7 (2-3), 139-157.
Konstantaras, 1., Papachristos, S., 2008. Note on: An optimal ordering and recovery policy for reusable items.
Computers & Industrial Engineering 55 (3), 729-734.

Xavier Fernando, M.A., Mathirajan, M., 2021. A Sequential Heuristic for Production-Inventory Planning and
Supplier Selection based on Quantity Discounts in a Component Remanufacturing Environment, in: Proceedings
of the 11th Annual International Conference on Industrial Engineering and Operations Management, Singapore,
Singapore. IEOM Society International, Michigan, USA.

Zhang, Y., Liu, S., Liu, Y., Yang, H., Li, M., Huisingh, D., Wang, L., 2018. The ‘Internet of Things’ enabled
real-time scheduling for remanufacturing of automobile engines. Journal of Cleaner Production 185, 562—-575.
Yu, H., 2022. Modeling a remanufacturing reverse logistics planning problem: some insights into disruptive
technology adoption. Int J Adv Manuf Technol 123 (11-12), 4231-4249.

Tang, O., Naim, M.M., 2004. The impact of information transparency on the dynamic behaviour of a hybrid
manufacturing/remanufacturing system. International Journal of Production Research 42 (19), 4135-4152.
Matsumoto, M., Komatsu, S., 2015. Demand forecasting for production planning in remanufacturing. Int J Adv
Manuf Technol 79 (1-4), 161-175.

Hong, Z., Zhang, Y., Yu, Y., Chu, C., 2020. Dynamic pricing for remanufacturing within socially environmental
incentives. International Journal of Production Research 58 (13), 3976—3997.

Kwak, M., Kim, H., 2017. Green profit maximization through integrated pricing and production planning for a
line of new and remanufactured products. Journal of Cleaner Production 142, 3454-3470.

Kwak, M., Koritz, K., Kim, H.M., 2013. Green Profit Maximization Through Joint Pricing and Production
Planning of New and Remanufactured Products, in: Volume 3B: 39th Design Automation Conference. ASME
2013 International Design Engineering Technical Conferences and Computers and Information in Engineering
Conference, Portland, Oregon, USA. 04.08.2013 - 07.08.2013. American Society of Mechanical Engineers.
Khakbaz, A., Tirkolaee, E.B., 2022. A sustainable hybrid manufacturing/remanufacturing system with two-way
substitution and WEEE directive under different market conditions. Optimization 71 (11), 3083-3106.
Steeneck, D.W., Sarin, S.C., 2013. Pricing and production planning for reverse supply chain: a review.
International Journal of Production Research 51 (23-24), 6972—6989.

Cheng, Z., 2022. Stochastic dynamic production planning in hybrid manufacturing and remanufacturing system
with random usage durations. International Journal of Production Research, 1-19.

Clegg, A.J., Williams, D.J., Uzsoy, R., 1995. Production planning for companies with remanufacturing
capability, in: Proceedings of the 1995 IEEE International Symposium on Electronics and the Environment ISEE
(Cat. No.95CH35718), Orlando, FL, USA. 1-3 May 1995. IEEE, pp. 186—191.

Jayaraman, V., 2006. Production planning for closed-loop supply chains with product recovery and reuse: an
analytical approach. International Journal of Production Research 44 (5), 981-998.

Schuh, G., Schmitz, S., Schopen, M., Neumann, H., 2023. Concept For Databased Sales And Resource Planning
For Re-Assembly In The Automotive Industry, in: Conference on Production Systems and Logistics,
Stellenbosch, South Africa. 14.11.2023-17.11.2023. publish-Ing, Hannover, pp. 554-562.

Yang, J., Golany, B., Yu, G., 2005. A concave-cost production planning problem with remanufacturing options.
Naval Research Logistics 52 (5), 443—458.

Nakashima, K., Loomba, A.P., 2013. Parts quality-based priority policy in remanufacturing environments.
JAMR 10 (2), 162-175.

22



[57]
[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]
[68]

[69]

[70]

(71]

[72]
(73]

[74]

[75]

[76]

Matsumoto, M., Ikeda, A., 2015. Examination of demand forecasting by time series analysis for auto parts
remanufacturing. Jnl Remanufactur 5 (1).

Yazicy, E., Biiyiikkozkan, G., Baskak, M., 2016. A New Extended MILP MRP Approach to Production Planning
and Its Application in the Jewelry Industry. Mathematical Problems in Engineering 2016, 1-18.

Giglio, D., Paolucci, M., 2016. A Matheuristics for the Single-period Lot Scheduling with Component
Availability Constraints in a Partially Closed Manufacturing/Remanufacturing System, in: Proceedings of the
13th International Conference on Informatics in Control, Automation and Robotics. 13th International
Conference on Informatics in Control, Automation and Robotics, Lisbon, Portugal. 29.07.2016 - 31.07.2016.
SCITEPRESS - Science and and Technology Publications, pp. 110—-120.

Cai, X., Lai, M., Li, X., Li, Y., Wu, X., 2014. Optimal acquisition and production policy in a hybrid
manufacturing/remanufacturing system with core acquisition at different quality levels. European Journal of
Operational Research 233 (2), 374-382.

Li, X., Li, Y., Saghafian, S., 2013. A Hybrid Manufacturing/Remanufacturing System With Random
Remanufacturing Yield and Market-Driven Product Acquisition. IEEE Trans. Eng. Manage. 60 (2), 424—-437.
Malladi, S., Min, K.J., 2005. Selection of Products and Prices in Manufacturing and Remanufacturing
Environment, in: Industrial and Manufacturing Systems Engineering Conference Proceedings and Posters,
Atlanta, Georgia. 14.05. - 18.05.

Malolan, S., Mathirajan, M., 2018. Inventory and production planning for component remanufacturing in an
original equipment manufacturer-closed loop supply chain. [JLSM 29 (4), 524.

Shi, J., Liu, Z., Zhu, C., Zhang, Y., 2011. Optimal Production Planning for a Closed Loop System with Quality
Uncertainty of Used Product, in: 2011 International Conference on Information Management, Innovation
Management and Industrial Engineering. 2011 International Conference on Information Management,
Innovation Management and Industrial Engineering (ICIII), Shenzhen, China. 26.11.2011 - 27.11.2011. IEEE,
pp. 394-397.

Xu, X., Li, Y., Cai, X., 2012. Optimal policies in hybrid manufacturing/remanufacturing systems with random
price-sensitive product returns. International Journal of Production Research 50 (23), 6978—6998.

Aksoy, H.K., Gupta, S.M., 2001. Effect of reusable rate variation on the performance of remanufacturing
systems, in: Environmentally Conscious Manufacturing. Intelligent Systems and Smart Manufacturing, Boston,
MA. Sunday 5 November 2000. SPIE, pp. 13-20.

Bouras, A., Tadj, L., 2015. Production planning in a three-stock reverse-logistics system with deteriorating items
under a continuous review policy. Journal of Industrial & Management Optimization 11 (4), 1041-1058.
DePuy, G.W., Usher, J.S., Walker, R.L., Taylor, G.D., 2007. Production planning for remanufactured products.
Production Planning & Control 18 (7), 573-583.

Fang, C., Liu, X., Pardalos, P.M., Long, J., Pei, J., Zuo, C., 2017. A stochastic production planning problem in
hybrid manufacturing and remanufacturing systems with resource capacity planning. J Glob Optim 68 (4), 851—
878.

Fang, C.-C., Lai, M.-H., Huang, Y.-S., 2017. Production planning of new and remanufacturing products in
hybrid production systems. Computers & Industrial Engineering 108, 88-99.

Lee, C.-W., Doh, H.-H., Lee, D.-H., 2015. Capacity and production planning for a hybrid system with
manufacturing and remanufacturing facilities. Proceedings of the Institution of Mechanical Engineers, Part B:
Journal of Engineering Manufacture 229 (9), 1645-1653.

Li, Y., Zhang, J., Chen, J., Cai, X., 2015. Optimal Solution Structure for Multi-Period Production Planning with
Returned Products Remanufacturing. Asia Pac. J. Oper. Res. 27 (5), 629-648.

Shi, J., Zhang, G., Sha, J., 2011. Optimal production planning for a multi-product closed loop system with
uncertain demand and return. Computers & Operations Research 38 (3), 641-650.

Nakashima, K., Gupta, S.M., 2005. Optimal production policy for a remanufacturing system with virtual
inventory cost, in: Environmentally Conscious Manufacturing V. Optics East 2005, Boston, MA. Sunday 23
October 2005. SPIE, 59970H-59970H-6.

Lahmar, H., Dahane, M., Mouss, K.N., Haoues, M., 2022. Multi-objective production planning of new and
remanufactured products in hybrid production system. IFAC-PapersOnLine 55 (10), 275-280.

Turki, S., Sahraoui, S., Sauvey, C., Sauer, N., 2020. Optimal Manufacturing-Reconditioning Decisions in a
Reverse Logistic System under Periodic Mandatory Carbon Regulation. Applied Sciences 10 (10), 3534.

23



[77]

(78]

[79]

[80]
[81]
[82]

[83]

[84]

[85]

[86]

[87]
[88]
[89]
[90]

[91]

[92]
(93]
[94]
[95]
[96]

[97]

(98]

[99]

Jing, Y., Li, W., Wang, X., Deng, L., 2016. Production planning with remanufacturing and back-ordering in a
cooperative multi-factory environment. International Journal of Computer Integrated Manufacturing 29 (6),
692-708.

Mezghani, M., Loukil, T., 2012. Remanufacturing planning with imprecise quality inputs through the goal
programming and the satisfaction functions. IIMCDM 2 (4), 379.

Megoze Pongha, P., Kibouka, G.-R., Kenné, J.-P., Hof, L.A., 2022. Production, maintenance and quality
inspection planning of a hybrid manufacturing/remanufacturing system under production rate-dependent
deterioration. Int J Adv Manuf Technol 121 (1-2), 1289-1314.

Ouaret, S., Kenné, J.-P., Gharbi, A., 2019. Production and replacement planning of a deteriorating
remanufacturing system in a closed-loop configuration. Journal of Manufacturing Systems 53, 234-248.
Salviano, O., Andres, F., 2020. Chance-constrained LQG production planning problem under partially observed
forward-backward inventory systems. IFAC-PapersOnLine 53 (2), 10828—10835.

Assid, M., Gharbi, A., Hajji, A., 2023. Control policies of changeable manufacturing-remanufacturing systems
using two failure-prone production facilities. Int J Adv Manuf Technol 125 (1-2), 279-297.

Baptista, S., Barbosa-Povoa, A.P., Escudero, L.F., Gomes, M.I., Pizarro, C., 2019. On risk management of a
two-stage stochastic mixed 0—1 model for the closed-loop supply chain design problem. European Journal of
Operational Research 274 (1), 91-107.

Cunha, J.O., Melo, R.A., 2016. A computational comparison of formulations for the economic lot-sizing with
remanufacturing. Computers & Industrial Engineering 92, 72-81.

Jing, Y., Wang, X., Li, W., Deng, L., 2014. Application of fuzzy set to lot-sizing production planning with
remanufacturing and heterogeneous demands. Proceedings of the Institution of Mechanical Engineers, Part B:
Journal of Engineering Manufacture 228 (7), 784—800.

Koken, P., Seok, H., Yoon, S.W., 2018. A simulated annealing algorithm with neighbourhood list for capacitated
dynamic lot-sizing problem with returns and hybrid products. International Journal of Computer Integrated
Manufacturing 31 (8), 739-747.

Li, X., Baki, F., Tian, P., Chaouch, B.A., 2014. A robust block-chain based tabu search algorithm for the
dynamic lot sizing problem with product returns and remanufacturing. Omega 42 (1), 75-87.

Li, Y., Chen, J., Cai, X., 2007. Heuristic genetic algorithm for capacitated production planning problems with
batch processing and remanufacturing. International Journal of Production Economics 105 (2), 301-317.

Su, T.-S., Lin, Y.-F., 2015. Fuzzy multi-objective procurement/production planning decision problems for
recoverable manufacturing systems. Journal of Manufacturing Systems 37, 396—408.

Zouadi, T., Yalaoui, A., Reghioui, M., El Kadiri, K.E., 2015. Lot-sizing for production planning in a recovery
system with returns. RAIRO-Oper. Res. 49 (1), 123-142.

Torkaman, S., Fatemi Ghomi, S., Karimi, B., 2018. Hybrid simulated annealing and genetic approach for solving
a multi-stage production planning with sequence-dependent setups in a closed-loop supply chain. Applied Soft
Computing 71, 1085-1104.

Zhang, J., Liu, X., Tu, Y.L., 2011. A capacitated production planning problem for closed-loop supply chain with
remanufacturing. Int J Adv Manuf Technol 54 (5-8), 757-766.

Abedini, A., Li, W., Badurdeen, F., Jawahir, I.S., 2019. Sustainable production through balancing trade-offs
among three metrics in flow shop scheduling. Procedia CIRP 80, 209-214.

Guide, V., Jayaraman, V., Srivastava, R., 1999. The effect of lead time variation on the performance of
disassembly release mechanisms. Computers & Industrial Engineering 36 (4), 759-779.

Liu, B., Chen, W., Segerstedt, A., Yang, H., Zhang, Q., 2019. A min—max solution to optimise planned lead
time in a remanufacturing system. Int Trans Operational Res 26 (2), 485-506.

Tang, O., Grubbstrom, R.W., Zanoni, S., 2007. Planned lead time determination in a make-to-order
remanufacturing system. International Journal of Production Economics 108 (1-2), 426—435.

Gros, S., Gerke, W., Plapper, P., Vette-Steinkamp, M., 2021. Agile and Autonomous Production Control for
Remanufacturing, in: 2021 9th International Conference on Control, Mechatronics and Automation (ICCMA).
2021 9th International Conference on Control, Mechatronics and Automation (ICCMA), Belval, Luxembourg.
11.11.2021 - 14.11.2021. IEEE, pp. 231-236.

Guide, V.D.R., 1996. Scheduling using drum-buffer-rope in a remanufacturing environment. International
Journal of Production Research 34 (4), 1081-1091.

Tsai, P.-F., 2012. A Label Correcting Algorithm for Partial Disassembly Sequences in the Production Planning
for End-of-Life Products. Mathematical Problems in Engineering 2012, 1—13.

24



[100]

[101]
[102]
[103]

[104]

[105]

[106]

[107]

[108]

[109]
[110]
[111]

[112]

[113]
[114]

[115]

[116]

[117]

[118]

[119]

[120]

Zheng, P., Wang, J., Zhang, J., Yang, C., Jin, Y., 2019. An adaptive CGAN/IRF-based rescheduling strategy for
aircraft parts remanufacturing system under dynamic environment. Robotics and Computer-Integrated
Manufacturing 58, 230-238.

Assid, M., Gharbi, A., Hajji, A., 2019. Production and setup control policy for unreliable hybrid manufacturing-
remanufacturing systems. Journal of Manufacturing Systems 50, 103—-118.

Polotski, V., Kenne, J.-P., Gharbi, A., 2017. Set-up and production planning in hybrid manufacturing—
remanufacturing systems with large returns. International Journal of Production Research 55 (13), 3766-3787.
Chen, M., Abrishami, P., 2014. A mathematical model for production planning in hybrid manufacturing-
remanufacturing systems. Int ] Adv Manuf Technol 71 (5-8), 1187-1196.

Han, S.H., Dong, M.Y., Lu, S.X., Leung, S.C.H., Lim, M.K., 2013. Production planning for hybrid
remanufacturing and manufacturing system with component recovery. Journal of the Operational Research
Society 64 (10), 1447-1460.

Silva Filho, O.S., Andres, F., 2016. Optimal production plan for a manufacturing system with associated
recovery process, in: 2016 American Control Conference (ACC). 2016 American Control Conference (ACC),
Boston, MA, USA. 06.07.2016 - 08.07.2016. IEEE, pp. 6495-6500.

Silva Filho, O.S., 2011. An Open-Loop Solution for a Stochastic Production-Remanufacturing Planning
Problem, in: , Proceedings of the 8th International Conference on Informatics in Control, Automation and
Robotics. Noordwijkerhout, The Netherlands, 28 - 31 July, 2011. SciTePress, S.1., pp. 369-378.

Waurster, M., Michel, M., May, M.C., Kuhnle, A., Stricker, N., Lanza, G., 2022. Modelling and condition-based
control of a flexible and hybrid disassembly system with manual and autonomous workstations using
reinforcement learning. J Intell Manuf 33 (2), 575-591.

Filho, O.S.S., 2013. An Open-Loop Approach for a Stochastic Production Planning Problem with
Remanufacturing Process, in: Ferrier, J.-L., Bernard, A., Gusikhin, O., Madani, K. (Eds.), Informatics in
Control, Automation and Robotics, vol. 174. Springer Berlin Heidelberg, Berlin, Heidelberg, pp. 211-225.
Yiicel, O., Bulut, O., 2020. Control of M/Cox-2/s make-to-stock systems. Int. J. Optim. Control, Theor. Appl.
(IJOCTA) 10 (1), 26-36.

Chen, G., 2021. Optimal Production Control of Remanufacturing Systems Based on a Queueing Model With
Returns. IEEE Access 9, 70155-70166.

Gao, C., Wang, Y., Xu, L., Liao, Y., 2015. Dynamic Pricing and Production Control of an Inventory System
with Remanufacturing. Mathematical Problems in Engineering 2015, 1-8.

Lalmazloumian, M., Abdul-Kader, W., Ahmadi, M., 2014. A Simulation Model of Economic Production and
Remanufacturing Systems Under Uncertainty, in: Proceedings of the 2014 Industrial and Systems Engineering
Research Conference.

Ouaret, S., Kenné, J.-P., Gharbi, A., 2018. Stochastic optimal control of random quality deteriorating hybrid
manufacturing/remanufacturing systems. Journal of Manufacturing Systems 49, 172—185.

Sadok, T., Nidhal, R., 2016. Optimal production control of a manufacturing-remanufacturing system with
delivery activity. IFAC-PapersOnLine 49 (12), 1233-1238.

Gal, B., Gallina, V., Szaller, A., Schlund, S., 2023. Optimization of a Remanufacturing Production Planning
System with the Help of Artificial Intelligence, in: Kohl, H., Seliger, G., Dietrich, F. (Eds.), Manufacturing
Driving Circular Economy. Springer International Publishing, Cham, pp. 77-84.

Kouedeu, A.F., Kenné, J.-P., Songmene, V., 2019. Optimal production planning of hybrid
manufacturing/remanufacturing under deteriorations, in: 9th International Conference on Industrial Engineering
and Operationsmanagement, Bangkok, Thailand. 05.03.2019 - 07.03.2019, pp. 1382-1390.

Takahashi, K., Morikawa, K., Myreshka, Takeda, D., Mizuno, A., 2007. Inventory control fora MARKOVIAN
remanufacturing system with stochastic decomposition process. International Journal of Production Economics
108 (1-2), 416-425.

Guide, V.R., Kraus, M.E., Srivastava, R., 1997. Scheduling policies for remanufacturing. International Journal
of Production Economics 48 (2), 187-204.

Nuamchit, K., Chiadamrong, N., 2021. Using Fuzzy Linear Programming to Optimize Inventory Control Policy
in a Hybrid Manufacturing/Remanufacturing System. Suranaree Journal of Science and Technology 28 (2), 1—
19.

Tsiliyannis, C.A., 2020. Prognosis of product take-back for enhanced remanufacturing. Jnl Remanufactur 10
(1), 15-42.

25



[121]
[122]
[123]

[124]

[125]

[126]

[127]
[128]
[129]
[130]

[131]

[132]

[133]

[134]

[135]

[136]

[137]
[138]

[139]

[140]

[141]

Yang, C.-H., Wang, J., Ji, P., 2015. Optimal acquisition policy in remanufacturing under general core quality
distributions. International Journal of Production Research 53 (5), 1425-1438.

Zhu, X., Zhang, T., Cao, Y., 2024. Managing production and inventory in a remanufacturing supply chain with
two classes of cores under consignment stock agreement. Int Trans Operational Res 31 (2), 1232-1269.
Benedito, E., Corominas, A., 2011. Optimal production and storage capacities in a system with reverse logistics
and periodic demand. IJLSM 10 (3), 340-360.

Francie, K.A., Jean-Pierre, K., Pierre, D., Victor, S., Vladimir, P., 2015. Stochastic models and numerical
solutions for manufacturing/remanufacturing systems with applications to the printer cartridge industry. Journal
of Manufacturing Systems 37, 662—671.

Malolan, S., Mathirajan, M., Tiwari, M.K., 2020. A methodology for determining the optimal reverse flow
capacities and the breakeven period for a multi products-component remanufacturing problem of an OEM. Oper
Manag Res 13 (3-4), 233-248.

Sadok, T., Olivier, B., Nidhal, R., 2014. Infinitesimal perturbation analysis for optimal production control in a
reverse logistic system with different demands, in: Proceedings of the 2014 IEEE Emerging Technology and
Factory Automation (ETFA). 2014 IEEE Emerging Technology and Factory Automation (ETFA), Barcelona,
Spain. 16.09.2014 - 19.09.2014. IEEE, pp. 1-6.

Sebnem Ahiska, S., King, R.E., 2010. Inventory optimization in a one product recoverable manufacturing
system. International Journal of Production Economics 124 (1), 11-19.

Pan, J., Tao, Y., Lee, L.H., Chew, E.P., 2015. Production planning and inventory control for a two-product
recovery system. IIE Transactions 47 (12), 1342—-1362.

Clottey, T., Benton, W.C., Srivastava, R., 2012. Forecasting Product Returns for Remanufacturing Operations.
Decision Sciences 43 (4), 589-614.

Kumar, A., Chinnam, R.B., Murat, A., 2017. Hazard rate models for core return modeling in auto parts
remanufacturing. International Journal of Production Economics 183, 354-361.

Murayama, T., Shu, L.H., 2001. Treatment of reliability for reuse and remanufacture, in: Proceedings Second
International Symposium on Environmentally Conscious Design and Inverse Manufacturing, Tokyo, Japan. 11-
15 Dec. 2001. IEEE Comput. Soc, pp. 287-292.

Mahadevan, B., Pyke, D.F., Fleischmann, M., 2003. Periodic review, push inventory policies for
remanufacturing. European Journal of Operational Research 151 (3), 536-551.

Ouyang, H., Zhu, X., 2006. An Inventory Control System for Remanufacture with Disposal, in: 2006 IEEE
Conference on Robotics, Automation and Mechatronics. 2006 IEEE Conference on Robotics, Automation and
Mechatronics, Bangkok. 01.06.2006 - 03.06.2006. IEEE, pp. 1-5.

van der Laan, E., Dekker, R., Salomon, M., 1996. Product remanufacturing and disposal: A numerical
comparison of alternative control strategies. International Journal of Production Economics 45 (1-3), 489-498.
Zanoni, S., Ferretti, 1., Tang, O., 2006. Cost performance and bullwhip effect in a hybrid manufacturing and
remanufacturing system with different control policies. International Journal of Production Research 44 (18-
19), 3847-3862.

Zhou, L., Disney, S.M., 2006. Bullwhip and inventory variance in a closed loop supply chain. OR Spectrum 28
(1), 127-149.

APICS, 2017. Supply Chain Operations Reference Model (SCOR): Version 12.0.

Badurdeen, F., Iyengar, D., Goldsby, T.J., Metta, H., Gupta, S., Jawahir, 1.S., 2009. Extending total life-cycle
thinking to sustainable supply chain design. [JPLM 4 (1/2/3), 49.

Badurdeen, F., Jawahir, 1.S., 2017. Strategies for Value Creation Through Sustainable Manufacturing. Procedia
Manufacturing 8, 20-27.

Zhang, X., Badurdeen, F., Rouch, K., Jawahir, 1.S., 2013. On improving the product sustainability of metallic
automotive components by using the total life-cycle approach and the 6R methodology, in: Seliger, G. (Ed.),
Proceedings / 11th Global Conference on Sustainable Manufacturing. Innovative solutions ; Berlin, Germany,
23rd - 25th September, 2013 ; proceedings. Univ.-Verl. der TU, Berlin, pp. 194-199.

Jaafar, .LH., Venkatachalam, A., Joshi, K., Ungureanu, A.C., De Silva, N., Rouch, K.E., Dillon Jr., O.W.,
Jawahir, 1.S., 2007. Product Design for Sustainability: A New Assessment Methodology and Case Studies, in: ,
Environmentally conscious mechanical design. John Wiley & Sons, Hoboken, N.J, pp. 25-65.

26



Biography

Jonah Schulz (*1998) is a research associate and PhD student in the field of
production management at the Institute of Production Technology and Systems (IPTS)
at the Leuphana University Liineburg since 2023. His research focus is on Circular
Supply Chain Management and overlaps with the topic of Production Planning and
Control.

Simon Hillnhagen (*1989) is a research associate and PhD student in the field of
production management at the Institute of Production Technology and Systems (IPTS)
at the Leuphana University Liineburg since 2020. His research focus is on Production
Planning and Control.

Matthias Schmidt (*1978) studied industrial engineering at the Leibniz University
Hannover and subsequently worked as a research associate at the Institute of
Production Systems and Logistics (IFA). After completing his doctorate in
engineering, he became head of Research and Industry of the IFA and received his
habilitation. Since 2018, he held the chair of production management at the Institute
of Production Technology and Systems and (IPTS) at the Leuphana University of
Liineburg. In addition, he became the head of the IPTS in 2019. Since 2024, he holds
the chair of the Institute of Production Systems and Logistics (IFA) at the Leibniz
University Hannover.

27



