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Abstract

This paper presents a production-planning model for a manufacturing process that
undergoes a ramp-up period with learning in production and growth in demand. The
labour production and demand functions assumed in this paper are validated using
available empirical data. A mathematical programming model is developed with
numerical examples presented. The results of the paper indicate that the total costs of
production can be minimised if the facility produces without interruption during the
ramp-up phase and if the production and demand rates are synchronised as much as
possible. The latter can be achieved by producing with the lowest possible production

rate and by frequently re-structuring the workforce assigned to the production line.

Keywords:


https://www.tandfonline.com/
https://www.tandfonline.com/action/showPublications?pubType=journal
https://www.tandfonline.com/subjects/engineering-and-technology
https://www.tandfonline.com/journals/tprs20
https://www.tandfonline.com/loi/tprs20
https://www.tandfonline.com/toc/tprs20/50/20
https://www.tandfonline.com/toc/tprs20/50/20
https://www.tandfonline.com/journals/tprs20
https://www.tandfonline.com/author/Glock%2C+Christoph+H
https://www.tandfonline.com/author/Jaber%2C+Mohamad+Y
https://www.tandfonline.com/author/Zolfaghari%2C+Saeed
https://doi.org/10.1080/00207543.2011.616549
https://www.tandfonline.com/action/clickThrough?id=5933&url=%2Fr%2Fsubjectsample-engineeringtechnology&loc=%2Fdoi%2Fabs%2F10.1080%2F00207543.2011.616549&pubId=44941600&placeholderId=1074&productId=1833
https://www.tandfonline.com/doi/full/10.1080/00207543.2011.616549?scroll=top&needAccess=true
https://www.tandfonline.com/doi/figure/10.1080/00207543.2011.616549?scroll=top&needAccess=true
https://www.tandfonline.com/doi/ref/10.1080/00207543.2011.616549?scroll=top
https://www.tandfonline.com/doi/citedby/10.1080/00207543.2011.616549?scroll=top&needAccess=true
https://www.tandfonline.com/doi/metrics/10.1080/00207543.2011.616549?scroll=top
https://www.tandfonline.com/doi/permissions/10.1080/00207543.2011.616549?scroll=top
https://www.tandfonline.com/doi/abs/10.1080/00207543.2011.616549
https://www.addtoany.com/share#url=https%3A%2F%2Fwww.tandfonline.com%2Fdoi%2Fabs%2F10.1080%2F00207543.2011.616549&title=Production%20planning%20for%20a%20ramp-up%20process%20with%20learning%20in%20production%20and%20growth%20in%20demand%3A%20International%20Journal%20of%20Production%20Research%3A%20Vol%2050%2C%20No%2020
https://www.tandfonline.com/
https://www.tandfonline.com/action/showCart?FlowID=1

production planning learning in production growth in demand labour requirement worker assignment

production ramp-up

Acknowledgements

The first author wishes to thank the in-kind support provided to him, as a visiting
researcher, by Ryerson University, Toronto, Canada, and the Natural Science and
Engineering Research Council (NSERC) of Canada for their partial financial support. This
work was further supported by a fellowship within the Postdoc-Programme of the
German Academic Exchange Service (DAAD). The second and third authors thank

NSERC for their financial support.

Finally, the authors thank the anonymous reviewers for their positive and constructive

reviews.

Related Research Data

Start-up of advanced manufacturing systems - a case study

Source: Integrated Manufacturing Systems

Application of a set of learning curve models to repetitive tasks

Source: Radio and Electronic Engineer

Information enabling production ramp-up

Source: Journal of Manufacturing Technology Management

Industrial life cycles and learning curves: Interaction of marketing and production
Source: Industrial Marketing Management

Using the learning curve to maximize IT productivity: A decision analysis model for
timing software upgrades

Source: International Journal of Production Economics

Manufacturing start-up problem solved by mixed-integer quadratic programming and
multivariate statistical modelling

Source: International Journal of Production Research

The economic manufacture/order quantity (EMQ/EOQ) and the learning curve: Past,


https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1108%252F09576069910264385&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1049%252Free.1983.0007&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1108%252F17410380910929619&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252F0019-8501%252880%252990046-2&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.ijpe.2006.02.013&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F00207540110092405&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0925-5273%252898%252900027-9&type=Scholix
https://www.tandfonline.com/keyword/production+planning
https://www.tandfonline.com/keyword/learning+in+production
https://www.tandfonline.com/keyword/growth+in+demand
https://www.tandfonline.com/keyword/labour+requirement
https://www.tandfonline.com/keyword/worker+assignment
https://www.tandfonline.com/keyword/production+ramp-up

Related research @

People also read Recommended articles Cited by
46

Information for Open access
Authors Overview

R&D professionals Open journals
Editors Open Select
Librarians Dove Medical Press
Societies F1000Research
Opportunities Help and information
Reprints and e-prints Help and contact
Advertising solutions Newsroom
Accelerated publication All journals
Corporate access solutions Books

Keep up to date

Register to receive personalised research and resources by email

QSignmeup
£ 2 x Jin V|

Copyright © 2026 Informa UK Limited Privacy policy P:Taylor and Francis
Group

Cookies Terms & conditions Accessibility

Registered in England & Wales No. 01072954
5 Howick Place | London | SW1P 1WG



https://authorservices.taylorandfrancis.com/
https://taylorandfrancis.com/who-we-serve/industry-government/business/
https://editorresources.taylorandfrancis.com/
https://www.tandfonline.com/page/librarians
https://www.tandfonline.com/societies
https://www.tandfonline.com/openaccess
https://www.tandfonline.com/openaccess/openjournals
https://www.tandfonline.com/openaccess/openselect
https://www.tandfonline.com/openaccess/dove
https://www.tandfonline.com/openaccess/f1000
https://taylorandfrancis.com/who-we-serve/industry-government/marketing/
https://taylorandfrancis.com/partnership/commercial/advertising-solutions/
https://taylorandfrancis.com/partnership/commercial/accelerated-publication/
https://taylorandfrancis.com/who-we-serve/industry-government/business/purchasing-options/
https://help.tandfonline.com/
https://newsroom.taylorandfrancisgroup.com/
https://www.tandfonline.com/journals?&pageSize=3000
https://www.routledge.com/
https://taylorandfrancis.formstack.com/forms/tfoguest_signup
https://facebook.com/TaylorandFrancisGroup
https://twitter.com/tandfonline
http://linkedin.com/company/taylor-&-francis-group
https://www.youtube.com/user/TaylorandFrancis
http://www.weibo.com/tandfchina
https://bsky.app/profile/tandfresearch.bsky.social
https://www.informa.com/
https://informa.com/privacy-policy/
https://privacy.informa.com/trackers/en/
https://www.tandfonline.com/terms-and-conditions
https://www.tandfonline.com/accessibility
http://taylorandfrancis.com/

