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Abstract

The experience gained during production ramp-up leads to an increase of the effective

production capacity over time. However, full utilisation of production capacity is not

always possible during ramp-up. In such cases, the experience gained and hence the

available effective capacity are overestimated. We develop a new method, which

captures ramp-up as a function of the cumulative production volume to better reflect

the experience gained while producing the new product. The use of the more accurate

and computationally effective approach is demonstrated for the case of secondary

pharmaceutical production. Due to its regulatory framework, this industry cannot fully

exploit available capacities during ramp-up. We develop a capacity planning model for

a new pharmaceutical drug, which determines the number and location of new

production lines and the build-up of inventory such that product availability at market
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launch is ensured. Our MILP model is applied to a real industry case study using three

empirically observed ramp-up curves to demonstrate its value as decision support tool.

We demonstrate the superiority of our volume-dependent method over the traditional

time-dependent ramp-up functions and derive managerial insights into the selection of

ramp-up function and the value of shortening ramp-ups.

Keywords:

ramp-up learning experience time- vs. volume-dependent empirically observed curves

mixed-integer planning model

Acknowledgement

We would like to thank Renzo Akkerman and Christian Agger for their constructive

comments on our work.

Related research 

Recommended articles Cited by 

39

People also read

https://www.tandfonline.com/keyword/ramp-up
https://www.tandfonline.com/keyword/learning
https://www.tandfonline.com/keyword/experience
https://www.tandfonline.com/keyword/time-+vs.+volume-dependent
https://www.tandfonline.com/keyword/empirically+observed+curves
https://www.tandfonline.com/keyword/mixed-integer+planning+model
https://www.tandfonline.com/action/clickThrough?id=113095&url=https%3A%2F%2Fwww.tandfonline.com%2Fjournals%2Fdjir20%2Fsections%2Fcardiovascular-inflammation%0A&loc=%2Fdoi%2Fabs%2F10.1080%2F00207543.2014.998788&pubId=56656549&placeholderId=101378&productId=107144


Information for

Authors

R&D professionals

Editors

Librarians

Societies

Open access

Overview

Open journals

Open Select

Dove Medical Press

F1000Research

Opportunities

Reprints and e-prints

Advertising solutions

Accelerated publication

Corporate access solutions

Help and information

Help and contact

Newsroom

All journals

Books

 Sign me up

   

Keep up to date

Register to receive personalised research and resources by email

Copyright © 2026 Informa UK Limited Privacy policy

Cookies Terms & conditions Accessibility

Registered in England & Wales No. 01072954 

5 Howick Place | London | SW1P 1WG

Taylor and Francis

Group

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/

