
ISSN 1613-9623 k������4VSJ��(V��.IRW�0IOIV��EƾPMEXIH�[MXL�9RMZIVWMX]�SJ�1ʳRWXIV�ERH�
4VSJ��(V��,ERRIW�9XMOEP��EƾPMEXIH�[MXL�4VSZEHMW�7GLSSP�SJ�-RXIVREXMSREP�1EREKIQIRX�ERH�8IGLRSPSK]

Yassir M. Samra, Gary S. Lynn and Richard R. Reilly

-QTVSZMWMRK�MR�E�GVMWMW��ER�IQTMVMGEP�WXYH]�SJ�24(�XIEQW�MR�XLI�ƼIPH�SJ�GLIQMWXV]�ERH�
chemical engineering

Hans-Christian Stolzenberg, Christopher Blum and Anja Klauk

How chemicals can serve people sustainably without polluting the planet: through 
common objectives, integration, and more effective cooperation

Nora S. Griefahn

Cradle to Cradle: Why we need to rethink the way we produce

Timo Flessner and Daniel Götz

Current trends and challenges in the pharmaceutical industry - we are here to make a 
difference

Volume 19

Issue  3

The academic journal  for    
management  issues in  the 
chemical  industry



ISSN 1613-9623 k������4VSJ��(V��.IRW�0IOIV��EƾPMEXIH�[MXL�9RMZIVWMX]�SJ�1ʳRWXIV�ERH�4VSJ��(V��,ERRIW�9XMOEP��EƾPMEXIH�
[MXL�4VSZEHMW�7GLSSP�SJ�-RXIVREXMSREP�1EREKIQIRX�ERH�8IGLRSPSK]

:SP�����-WW����3GXSFIV�����

Editorial Board

Editors-in-Chief
Prof. Dr. Jens Leker,  Professor  for  Management in the Natural 
Sciences, Managing Director of the “Institute of Business 
Administration at the Department of Chemistry and Pharmacy”, 
University of Münster

Prof. Dr. Hannes Utikal, Professor for Strategic Management, 
Managing Director of the “Center for Industry and Sustainability”, 
Provadis School of International Management and Technology

Executive Editors
Janine Heck
Bernd Winters

Advisory Board
Dr. Carsten Gelhard, Lars Hahn, Prof Dr. Dr. Thomas Lager, Dr. Kai 
4ƽYK��(V��7XIJER�4MGOIV��(V��'EVWXIR�7GLEJJIV��%VXYV�7ZIVHPMGLIROS

Aim and Scope

The Journal of Business Chemistry (JoBC) focuses on current 
developments and insights at the intersection of management and 
chemistry, biotechnology or pharmacy.

The JoBC provides an international forum for researchers and 
practitioners in companies, research institutes, public authorities, 
consultancies or NGOs to present and discuss current challenges 
as well as potential solutions in an interdisciplinary manner. Thus, 
the JoBC aims to foster the dialog between science and business, to 
support management practice in the chemical and pharmaceutical 
industry and to indicate where further research from academia is 
needed. The JoBC offers high quality publications with academic 
standards, a fast publishing process and global reach. With this 
multidisciplinary and boundary-spanning approach, the JoBC 
intends to become the leading journal for decision makers in the 
chemical and pharmaceutical industry.

Publisher

The Journal of Business Chemistry (Online ISSN 1613-9623) 
MW� NSMRXP]� TYFPMWLIH� F]� 4VSJ�� (V�� .IRW� 0IOIV� �EƾPMEXIH� [MXL� XLI�
Institute of Business Adminstration, University of Münster) and 
4VSJ��(V��,ERRIW�9XMOEP� �EƾPMEXIH�[MXL�XLI�'IRXIV�JSV� -RHYWXV]�ERH�
Suistainability, Provadis School of International Management and 
Technology). It is published every four months as an open access 
journal.

Subscription

Online-Subscription is possible at: 
subscription@businesschemistry.org
or LinkedIn: www.linkedin.com/company/jobc/
The articles are available for download free of charge at
www.businesschemistry.org.

Abstracting and Indexing

The Journal of Business Chemistry is covered by the following 
abstracting and indexing services:
- EBSCO Publishing
- Hamburg Institute of International Economics
- German National Library of Economics
- Chemical Business NewsBase (CBNB) by Elsevier Engineering 
Information, Inc.

Copyright

'ST]VMKLX�k������4VSJ��(V��.IRW�0IOIV��EƾPMEXIH�[MXL�9RMZIVWMX]�SJ�
1ʳRWXIV�ERH�4VSJ��(V��,ERRIW�9XMOEP��EƾPMEXIH�[MXL�4VSZEHMW�7GLSSP�
of International Management and Technology)

All rights reserved. No part of this publication may be reproduced or 
transmitted, in any form or by any means, electronically, mechanically, 
by photocopying, recording, scanning or otherwise, except as 
described below, without the permission in writing of the publisher.
Copying of articles is not permitted except for personal and internal 
use, to the extent permitted by national copyright law. Requests for 
permission should be addressed to the publisher.



ISSN 1613-9623 k������4VSJ��(V��.IRW�0IOIV��EƾPMEXIH�[MXL�9RMZIVWMX]�SJ�1ʳRWXIV�ERH�4VSJ��(V��,ERRIW�9XMOEP��EƾPMEXIH�
[MXL�4VSZEHMW�7GLSSP�SJ�-RXIVREXMSREP�1EREKIQIRX�ERH�8IGLRSPSK]

:SP�����-WW����3GXSFIV�����

Contents
Research Paper
-QTVSZMWMRK�MR�E�GVMWMW��ER�IQTMVMGEP�WXYH]�SJ�24(�XIEQW�MR�XLI�ƼIPH�SJ�GLIQMWXV]�ERH�
chemical engineering
Yassir M. Samra, Gary S. Lynn and Richard R. Reilly ..................................................................................................................81

Commentary
How chemicals can serve people sustainably without polluting the planet: through 
common objectives, integration, and more effective cooperation
Hans-Christian Stolzenberg, Christopher Blum and Anja Klauk .......................................................................................100

Cradle to Cradle: Why we need to rethink the way we produce
Nora S. Griefahn ..............................................................................................................................................................110

Current trends and challenges in the pharmaceutical industry - we are here to make a 
difference
Timo Flessner and Daniel Götz ......................................................................................................................................116



ISSN 1613-9623 k������4VSJ��(V��.IRW�0IOIV��EƾPMEXIH�[MXL�9RMZIVWMX]�SJ�1ʳRWXIV�ERH�4VSJ��(V��,ERRIW�9XMOEP��EƾPMEXIH�[MXL�
4VSZEHMW�7GLSSP�SJ�-RXIVREXMSREP�1EREKIQIRX�ERH�8IGLRSPSK]

80 | 123

Crises - come to stay ?

Crises have kept the world in turmoil since the beginning of 2020. Currently, there is no end in sight and the chemical 
MRHYWXV]�MW�MR�GVMWMW�QSHI��:IV]�LMKL�IRIVK]�ERH�VE[�QEXIVMEP�GSWXW�WPS[IH�HS[R�KPSFEP�MRHYWXVMEP�TVSHYGXMSR�SV�WMKRMƼGERXP]�
VIHYGIH�MX��-R�WSQI�GEWIW��XLI�LMKL�IRIVK]�GSWXW�IZIR�QEHI�TVSHYGXMSR�YRTVSƼXEFPI��8LI�XSTMG�SJ�WYTTP]�WIGYVMX]�LEW�QSZIH�
to the forefront in the past months, especially in Germany which was highly dependent on Russian energy imports. But 
how can we best reach it? Delaying the coal phase-out, extending the operating times of nuclear power plants, importing 
LNG, accelerating the expansion of renewable energies - opinions differ widely. Likewise, there is the question of how the 
MRXIVTPE]�FIX[IIR�WYWXEMREFMPMX]�ERH�GVMWMW�[MPP�HIZIPST���X[S�OI]�XSTMGW�XLEX�EVI�EPWS�VIƽIGXIH�MR�XLI�EVXMGPIW�MR�XLMW�MWWYI��EPFIMX�
separately from each other.

8LI�VIWIEVGL�TETIV�ƈ-QTVSZMWMRK�MR�E�GVMWMW��ER�IQTMVMGEP�WXYH]�SJ�24(�XIEQW�MR�XLI�ƼIPH�SJ�GLIQMWXV]�ERH�GLIQMGEP�IRKMRIIVMRKƈ�
deals with organizational crises which have the potential to threaten a company´s survival. While the focus in current crises 
is usually on communication with external stakeholders, Yassir M. Samra´s, Gary S. Lynn´s, and Richard R. Reilly´s research 
XEOIW�E�HMJJIVIRX�TIVWTIGXMZI��8LI]�MRZIWXMKEXI�XLI�VSPI�SJ�RI[�TVSHYGX�HIZIPSTQIRX��24(�XIEQW�MR�HIPMZIVMRK�E�ƼVQ�JVSQ�ER�
SVKERM^EXMSREP�GVMWMW��8LI�EYXLSVW�HIEP�[MXL�XLI�UYIWXMSR�SJ�[LIXLIV�E�TIVGIMZIH�GVMWMW�F]�XLI�24(�XIEQW�JSWXIVW�WYGGIWWJYP�
RI[�TVSHYGX�HIZIPSTQIRX��8LI�VIWYPXW��FEWIH�SR�HEXE�JVSQ����ƼVQW�MR�XLI�GLIQMGEP�MRHYWXV]��MRHMGEXI�XLEX�E�TIVGIMZIH�GVMWMW�
F]�XLI�24(�XIEQ�MW�TSWMXMZIP]�GSVVIPEXIH�[MXL�TVSNIGX�SYXGSQIW�SJ�WTIIH�ERH�WYGGIWW��FVMRKMRK�EFSYX�MQTVSZMWEXMSR��FYX�HSIW�
RSX�QSHIVEXI�XLI�VIPEXMSRWLMT�FIX[IIR�MQTVSZMWEXMSR�ERH�24(�TVSNIGX�SYXGSQIW�

8LI�GSQQIRXEV]�ƈ,S[�GLIQMGEPW�GER�WIVZI�TISTPI�WYWXEMREFP]�[MXLSYX�TSPPYXMRK�XLI�TPERIX��XLVSYKL�GSQQSR�SFNIGXMZIW��
MRXIKVEXMSR��ERH�QSVI�IJJIGXMZI�GSSTIVEXMSRƉ�[VMXXIR�F]�,ERW�'LVMWXMER�7XSP^IRFIVK��'LVMWXSTLIV�&PYQ�ERH�%RNE�/PEYO�TSMRXW�
SYX� XLI�TVSFPIQ�SJ�KPSFEP�GLIQMGEP�TSPPYXMSR� XLEX� MW�GYVVIRXP]�RSX�]IX�WYƾGMIRXP]�EHHVIWWIH��%�FVMIJ�SZIVZMI[�SJ�TVIZMSYW�
efforts to advance chemical management is given and the great importance of dialogue and collaborative efforts among all 
stakeholders and affected industries is emphasized.

8MQS�*PIWWRIVuW�ERH�(ERMIP�+ʯX^uW�GSQQIRXEV]� ƈ'YVVIRX� XVIRHW�ERH�GLEPPIRKIW� MR� XLI�TLEVQEGIYXMGEP� MRHYWXV]� ��[I�EVI�
LIVI�XS�QEOI�E�HMJJIVIRGIƉ�KMZIW�ER�MRWMKLX�MRXS�GYVVIRX�HIZIPSTQIRXW�MR�XLI�TLEVQEGIYXMGEP�MRHYWXV]��%X�ƼVWX��XLI�EYXLSVW�
IPEFSVEXI�SR�QIKEXVIRHW�ERH�GLEPPIRKIW�I�K���XLI�KVS[MRK�ERH�EKMRK�TSTYPEXMSR��MRGVIEWI�SJ�ƈTVSWTIVMX]Ɖ�HMWIEWIW�SV�WYTTP]�
GLEMR�HMWVYTXMSRW�EW�XLI�MQTEGX�SJ�XLI�TERHIQMG��%JXIV[EVHW��XLI]�I\TPEMR�[LMGL�STTSVXYRMXMIW�EVMWI�ERH�[LEX�RIIHW�XS�FI�
taken into account.

2SVE�7��+VMIJELRuW�GSQQIRXEV]� ƈ'VEHPI� XS�'VEHPI��;L]�[I�RIIH� XS� VIXLMRO� XLI�[E]�[I�TVSHYGIƉ�TVIWIRXW�ER� MQTYPWI� XS�
VIXLMRO�LS[�TVSHYGXW�EVI�HIWMKRIH��ƈ'VEHPI�XS�GVEHPIƉ� MW�FEWIH�SR�XLI�GSRGITX�SJ�GMVGYPEV�IGSRSQ]�ERH�TPEGIW�TEVXMGYPEV�
IQTLEWMW�SR�XLI�WIPIGXMSR�SJ�WYMXEFPI�QEXIVMEPW�EW�EPP�VIWSYVGIW�GMVGYPEXI�IMXLIV�MR�E�FMSPSKMGEP�SV�XIGLRMGEP�G]GPI��%HHMXMSREPP]��
E�WLSVX�SYXPSSO�SR�LS[�ƈ'VEHPI�XS�'VEHPIƉ�GSYPH�FI�MQTPIQIRXIH�MR�XLI�GLIQMGEP�MRHYWXV]�MW�KMZIR����

4PIEWI�IRNS]�VIEHMRK�XLI�XLMVH�MWWYI�SJ�XLI�RMRIXIIRXL�ZSPYQI�SJ�XLI�.SYVREP�SJ�&YWMRIWW�'LIQMWXV]��;I�EVI�KVEXIJYP�JSV�XLI�
support of all authors and reviewers for this new issue. If you have any comments or suggestions, please do not hesitate 
XS�GSRXEGX�YW�EX�GSRXEGX$FYWMRIWWGLIQMWXV]�SVK�ɸɸ*SV�QSVI�YTHEXIW�ERH�MRWMKLXW�SR�QEREKIQIRX�MWWYIW�MR�XLI�GLIQMGEP�
MRHYWXV]��JSPPS[�YW�SR�0MROIH-R��[[[�PMROIHMR�GSQ�GSQTER]�NSFG��

.ERMRI�,IGO� � &IVRH�;MRXIVW
�)\IGYXMZI�)HMXSV� � �)\IGYXMZI�)HMXSV

Letter from the Editors
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Organizational crises happen infrequently but when they 
HS�� XLI]� XLVIEXIR� XLI� WYVZMZEP� SJ� XLI� ƼVQ�� 8LI� LMWXSV]� SJ�
SVKERM^EXMSREP�GVMWIW�MW�TVMQEVMP]�JSGYWIH�SR�ƼVQW�EWWSGMEXIH�
[MXL� XLI� ƼIPHW� SJ� GLIQMWXV]� ERH� GLIQMGEP� IRKMRIIVMRK��
2SXEFPI� GVMWIW� [LIVI� TVSHYGX� XEQTIVMRK� [EW� WYWTIGX�
MRGPYHI� .SLRWSR� 
� .SLRWSRƅW�8]PIRSP� 7GEVI� �4IEVWSR� ERH�
1MXVSJJ��������3H[EPPEƅW�)��GSPM�SYXFVIEO��'LSYHLEV]��������
'SGE�'SPEƅW� VIGEPP� MR� )YVSTI� �.SLRWSR�ERH�4ETTEW�� ������
ERH� PIEH�GSRXEQMREXMSR�SJ�2IWXPIƅW�1EKKM�RSSHPIW� MR� -RHME�
�7VMZEWXEZE��������-R�WYGL�GEWIW��IEGL�ƼVQ�WYJJIVIH�MRMXMEPP]�
EW�XLI]�MRWTIGXIH�ERH�MQTVSZIH�XLIMV�TVSHYGXW�MR�UYIWXMSR��
3XLIV�ƼVQW�WYGL�EW�9RMSR�'EVFMHIƅW�&LSTEP�KEW�PIEO��;IMGO��

������ )\\SR�1SFMPƅW� �XLIR� )\\SR� %PEWOER� �4IEVWSR� ERH�
1MXVSJJ�������ERH�&4ƅW�+YPJ�SJ�1I\MGS�SMP�WTMPPW��,EPOSW�ERH�
>MWMEHS�������FVSYKLX�EFSYX�GVMWMW�QEREKIQIRX�XIEQW�XS�
UYIPP�XLI�WMXYEXMSR��-R�WYGL�GEWIW��XLI�ƼVQW�OITX�STIVEXMRK��
RSRIXLIPIWW��2I[�TVSHYGX�HIZIPSTQIRX�XIEQW�[MXLMR�XLIWI�
ƼVQW�[IVI�WXMPP�[SVOMRK��

;LMPI�GVMWIW�QE]�FI�HIFMPMXEXMRK��24(�GER�TPE]�E�ZMXEP�VSPI�XS�
HIPMZIV�XLI�ƼVQ�JVSQ�E�GVMWMW��24(�XIEQ�QIQFIVW�TIVGIMZMRK�
E�GVMWMW��LEZI�XLI�YRMUYI�STTSVXYRMX]�SJ�XEOMRK�SR�QEVKMREP�
risk since there’s little left to chance since the crisis has 
HSRI�WMKRMƼGERX�HEQEKI�XS�XLI�LIEPXL�SJ�XLI�ƼVQ��%PSRK�[MXL�

1TICPK\CVKQPCN�ETKUGU�ECP�TWKP�C�ƓTOũU�TGRWVCVKQP�CPF�VJTGCVGP�KVU�UWTXKXCN��6JG�
ƓGNF�QH�EJGOKUVT[�CPF�EJGOKECN�GPIKPGGTKPI�JCU�GZRGTKGPEGF�VJKU�HTQO�VJG�
ENCUUKE�GZCORNG�QH�VJG�6[NGPQN�UECTG�VQ�&GGRYCVGT�*QTK\QP��+P�OQUV�ECUGU��VJG�
ƓTO�KU�HQEWUGF�QP�EQOOWPKECVKPI�QWVYCTFN[�YKVJ�GZVGTPCN�UVCMGJQNFGTU�DWV�
YJCV�CDQWV�VJG�TGUV�QH�VJG�ƓTO!�0GY�RTQFWEV�FGXGNQROGPV�
02&��JCU�FGNKXGTGF�
ƓTOU�UWEEGUUHWNN[�HTQO�UWEJ�ƓPCPEKCN�RGTKN�CPF�VJGTGHQTG�ECP�DG�KPUVTWOGPVCN�
KP�DGKPI�C�UQNWVKQP�VQ�C�ETKUKU��+P�VJKU�UVWF[��PGY�RTQFWEV�FGXGNQROGPV�VGCOU�
CTG�KPXGUVKICVGF�VQ�UGG�VJGKT�TQNG�KP�FGNKXGTKPI�C�ƓTO�HTQO�CP�QTICPK\CVKQPCN�
ETKUKU��7UKPI�CP�KORTQXKUCVKQPCN�02&�CRRTQCEJ�VQYCTFU�FGCNKPI�YKVJ�C�ETKUKU��
VJKU� UVWF[� NQQMU� CV� VGCOU� CV� ��� ƓTOU� VJCV� CTG� CUUQEKCVGF�YKVJ� VJG� ƓGNF� QH�
EJGOKUVT[�CPF�EJGOKECN�GPIKPGGTKPI�VQ�FGVGTOKPG�YJGVJGT�C�RGTEGKXGF�ETKUKU�
D[� VJG�02&� VGCO�ECP�DG� C�OQVKXCVKPI� HCEVQT� QP� VJG� UWEEGUUHWN� QWVEQOG�QH�
VJG�PGY�RTQFWEV�DGKPI�FGXGNQRGF��6JG�TGUWNVU�KPFKECVG�VJCV�C�RGTEGKXGF�ETKUKU�
D[�VJG�02&�VGCO�KU�RQUKVKXGN[�EQTTGNCVGF�YKVJ�RTQLGEV�QWVEQOGU�QH�URGGF�CPF�
UWEEGUU��DTKPIU�CDQWV�KORTQXKUCVKQP��DWV�FQGU�PQV�OQFGTCVG�VJG�TGNCVKQPUJKR�
DGVYGGP�KORTQXKUCVKQP�CPF�02&�RTQLGEV�QWVEQOGU�

��+PVTQFWEVKQP
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TVSTIV�QEREKIQIRX�SJ�XLI�24(�TVSGIWW��E�RI[�TVSHYGX�GER�
FI�WYGGIWWJYPP]�PEYRGLIH��[LMGL�FIGSQIW�E�WSPYXMSR�XS�XLI�
WMXYEXMSR��%OKʳR�IX�EP���������*SV�I\EQTPI��TVMSV�XS�2MRXIRHSƅW�
;MM�GSRWSPI��XLI�ƼVQ�LEH�]MIPHIH�GSRWMHIVEFPI�QEVOIX�WLEVI�
XS�7SR]�ERH�1MGVSWSJX��TYXXMRK�XLI�ƼVQƅW�WYVZMZEP�MR�TIVMP��-R�
������JEPPMRK�WEPIW�ERH�E�WLVMROMRK�QEVOIX�WLEVI�GEPPIH�JSV�E�
HVEWXMG�GLERKI��2MRXIRHS�HIZIPSTIH�ERH� PEYRGLIH�XLI�ƼVWX�
KEQMRK�GSRWSPI�XLEX�MRZSPZIH�XLI�KEQIV�YWMRK�LMW�LIV�FSH]�
EW�E�GSRXVSP�JSV�XLI�EZEXEV��8LMW�VEHMGEP�MRRSZEXMSR�VIZMXEPM^IH�
2MRXIRHS�ERH�QEHI�MX�E�QENSV�TPE]IV�MR�MXW�MRHYWXV]��&MRRW�IX�
EP���������;LMPI� XLMW�I\EQTPI� MW�RSX�GLIQMWXV]� VIPEXIH�� XLI�
I\EQTPI�SJ�.SLRWSR�
�.SLRWSRƅW�24(�XIEQ�FVMRKMRK�EFSYX�
E� RI[�[E]� SJ� GSEXMRK� ERH� TEGOEKMRK� 8]PIRSP� GIVXEMRP]� MW��
*SPPS[MRK�XLMW�PSKMG��XLMW�VIWIEVGL�WYKKIWXW�XLEX�24(�GER�FI�
E�WSPYXMSR�ERH�XLIVIJSVI�E�OI]�SYXGSQI�SJ�E�GVMWMW��

8LI� MRRSZEXMSR� PMXIVEXYVI� VIPEXMRK� XS�24(�TVSZMHIW� MRWMKLXW�
MRXS� QER]� FIWX� TVEGXMGIW� SJ� WYGGIWWJYP� 24(� XIEQW�� 8LI�
GSQQSRP]� EHSTXIH� MHIE�XS�PEYRGL�TVSGIWW� MQTPMIW� GIVXEMR�
TVIHMGXEFMPMX]� SV� E� WSQI[LEX�QIEWYVEFPI� JYXYVI�� ,S[IZIV��
XLI� IRZMVSRQIRX� MW� RSX� EP[E]W� WXEFPI�� [LMGL� LEW� FIIR�
LMKLPMKLXIH� MR� TEWX� WXYHMIW� �I�K��� 1EPX^� ERH� /SLPM�� ������
1SSVQER�ERH�1MRIV�� ������ -R� E� GVMWMW�� SPH� VYPIW�KIRIVEPP]�
HS� RSX� ETTP]� �7XEVFYGO� IX� EP��� ������ 8LMW� WXYH]� EVKYIW�
that because a crisis is an unplanned surprise event, an 
MQTVSZMWEXMSREP�ETTVSEGL�XS�24(�MW�QSVI�ETTVSTVMEXI�XLER�
a traditional one. 

8LMW� VIWIEVGL� GSRXVMFYXIW� XS� XLI� ƼIPH� SJ� GVMWMW� MR� HMJJIVIRX�
[E]W�� (IWTMXI� MXW� MQTSVXERGI�� I\XERX� GVMWMW� QEREKIQIRX�
PMXIVEXYVI� JSGYWIW� SR� LS[� ƼVQW� HIEP� [MXL� I\XIVREP�

��%QPEGRVWCN�(TCOGYQTM
Crisis and crisis management

8LI�HMGXMSREV]�HIƼRIW�E�GVMWMW�EW�ER�YRWXEFPI�SV�GVYGMEP�XMQI�
MR� [LMGL� E� GLERKI� MW� MQTIRHMRK� �[[[�QIVVMEQ�[IFWXIV�
GSQ�� %� GPEWWMG� HIƼRMXMSR� SJ� ER� SVKERM^EXMSREP� GVMWMW� MW�
an unanticipated, threatening situation, that requires an 
MQQIHMEXI�VIWTSRWI�XS�UYIPP� �,IVQER��������%PXLSYKL�XLI�
GVMWMW�MW�ER�EGXYEP�IZIRX��MX�GER�FI�E�QIEWYVI�SJ�TIVGITXMSR�XLEX�
XLI�ZEPYI�SJ�XLI�SVKERM^EXMSR�MW�WIVMSYWP]�XLVIEXIRIH��&MPPMRKW�
IX�EP���������8EFPI���WLS[W�LS[�HMJJIVIRX�EYXLSVW�HIƼRI�XLI�
XIVQ�GVMWMW� MR�SVKERM^EXMSREP�WIXXMRKW��%PQSWX�EPP�EKVII�XLEX�
E�GVMWMW� MW�E� XLVIEXIRMRK�WMXYEXMSR� XS�E�ƼVQƅW�I\MWXIRGI� XLEX�
necessitates a sense of urgency based on either a surprise 
IZIRX� ERH�SV� ER� YRGIVXEMR� IRZMVSRQIRX�� 8LMW� YRGIVXEMRX]�

WXEOILSPHIVW�SV�LS[�XLI�QEREKIQIRX�VIEWWYVIW�IQTPS]IIW��
8LI�JSGYW�MW�TVMQEVMP]�SR�TYFPMG�VIPEXMSRW�ERH�VIIWXEFPMWLMRK�
XVYWX� SV� XLI� ƼVQƅW� VITYXEXMSR�� 8LMW� VIWIEVGL� EXXIQTXW� XS�
EHH�XLEX�24(�XIEQW�GER�EWWMWX� MR�HIPMZIVMRK�E�ƼVQ�JVSQ�E�
GVMWMW��*YVXLIVQSVI��WMRGI�SVKERM^EXMSREP�GVMWIW�EVI�KIRIVEPP]�
EWWSGMEXIH�[MXL�ƼVQW�[LIVI�WXVMGX�UYEPMX]�GSRXVSP�QIEWYVIW�
EVI� IREGXIH� �M�I��� XLI� YWI� SJ� GLIQMGEPW�� XLMW� WXYH]� WLS[W�
XLEX�E�TIVGIMZIH�GVMWMW�F]�ER�24(�XIEQ�GER�LIPT�HIPMZIV�E�
ƼVQ�JVSQ�XLI� XLVIEXIRMRK� PIZIP� MR�WYGL�ER�IRZMVSRQIRX�� -R�
EHHMXMSR�� XLI� 24(� PMXIVEXYVI� JSGYWIW� SR� MQTVSZMWEXMSR� XS�
MQTVSZI�TVSNIGX� SYXGSQIW�� FYX� PMXXPI� I\MWXW� SR� MXW� YWI� MR� E�
crisis.

8EFPI���3VKERM^EXMSREP�GVMWMW�HIƼRMXMSRW�

Author Urgency Surprise Threat/Danger
to Existence

Uncertainty

&EVRIXX�
�4VEXX������   X  

&MPPMRKW�IX�EP������ X X X X

,IEXL������ X  X  

,IVQERR������ X X X

/MQ������   X  

4IEVWSR�
�1MXVSJJ������ X  X X

7LVMZEWXEZE�IX�EP������   X  

7QEVX�
�:IVXMRWO]������ X   X

7XEVFYGO�IX�EP������ X X X  

;IMGO������ X  X  

;IMGO������   X X
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GVIEXIW�E�ZSMH�SJ�MRJSVQEXMSR�EZEMPEFPI�ERH�XLYW�GSRƼHIRGI�
MR�HIGMWMSR�QEOMRK�MW�VIHYGIH��4PSYW�������

6IWIEVGL� EPWS� WYKKIWXW� XLEX� TISTPI� QE]� RSX� QEOI� E�
distinction between crises that pose latent threats and those 
MQQIHMEXI��&EVRIXX�ERH�4VEXX��������;LIXLIV�E�GVMWMW�I\MWXW�
QE]�RSX�FI�EW�GVMXMGEP��FYX�MJ� MX�I\MWXW�MR�XLI�QMRHW�SJ�QER]�
TISTPI� XLIR� MXW�GSRWIUYIRGIW�[MPP�FI� VIEP� �+EPXYRK��������
8LMW� MW� TEVXMGYPEVP]� GVYGMEP� XS� SVKERM^EXMSRW� FIGEYWI� XLI]�
VIWTSRH� XS� XLI� IRZMVSRQIRX� FEWIH� SR� LS[� XLI]� TIVGIMZI�
MX�GER�FI�QEREKIH��;LMXI�IX�EP���������)\XERX� PMXIVEXYVI�SJ�
GVMWMW� QEREKIQIRX� LEW� FIIR� HSRI� EGVSWW� ZEVMSYW� ƼIPHW��
WYGL�EW�GSRWYQIV�TEGOEKIH�KSSHW��.SLRWSR�ERH�4ITTEW��
������ XSYVMWQ� �,ENMFEFE� IX� EP��� ������ TLEVQEGIYXMGEPW�
�4VMTSVEW� ERH� :ERKIPMRSW�� ������ ERH� EYXSQSFMPIW� �*ER� IX�
EP���������'VMWIW�GER�FI�MRMXMEXIH�F]�ZEVMSYW�IZIRXW��MRGPYHMRK�
TVSHYGX�VIGEPP��[[[�GTWG�KSZ��IGSRSQMG�VIGIWWMSR��*ER�IX�
EP���������TSPMXMGEP�ERH�WSGMEP�GLERKI��1EVXMRW��������7^ʛRXʬ��
������REXYVEP�HMWEWXIV��5YEVIRXIPPM��������ERH�WS�JSVXL�

*YVXLIVQSVI��4IRVSWI� ������EWWIVXW� XLEX�ƼVQW�TIVGIMZI�E�
GVMWMW�RSX�SRP]�EW�E�XLVIEX�FYX�EW�ER�STTSVXYRMX]��7YGGIWWJYPP]�
VIWSPZIH�GVMWIW�MRZSPZI�XLI�ƼVQ�VIWXSVMRK�MXW�VITYXEXMSR�ERH�
FVMRKMRK�FEGO�GYWXSQIVW��7MSQOSW�ERH�7LVMZEWXEZE�������
ƼRH� XLEX� ƼVQW� RIIH� XS� JEGI� XLI� GVMWMW� ERH� RSX� EZSMH� MX� XS�
WYVZMZI��;LMPI�XLI]�QE]�LEZI�E�ƼRERGMEP�FYVHIR��WYGGIWWJYP�
ƼVQW�QYWX�FI�GETEFPI�SJ�HIEPMRK�[MXL�XLI�IQSXMSREP�JEPPSYX�
GEYWIH�F]�E�GVMWMW��1MXVSJJ�IX�EP�� ������WYKKIWX� XLEX�[LMPI�
QSWX�ƼVQW�EVI�RSX�TVITEVIH�JSV�E�GVMWMW��XLSWI�[LS�EVI��SJXIR�
LEZI�OI]�TIVWSRRIP�XLEX�WIVZI�XS�LIPT�XLI�ƼVQ�REZMKEXI�XLI�
GVMWMW�XS�IQIVKI�WYGGIWWJYPP]��)JJIGXMZI�GVMWMW�QEREKIQIRX�
MRZSPZIW�HIXIGXMRK�TSXIRXMEP�TVSFPIQW�ERH�QMXMKEXMRK�XLI�VMWO�
SJ� [LEX� GER� ERH� GERRSX� FI�QEREKIH�� 4SXIRXMEP� TVSFPIQW�
XLEX�GER�FI�Ƽ\IH�[MPP�VIWYPX�MR�RS�GVMWMW�SGGYVVIRGI��LS[IZIV��
WMXYEXMSRW�XLEX�GERRSX�FI�TPERRIH�JSV�ERH�XLVIEXIR�XLI�ƼVQ�
GER�VIWYPX�MR�ER�EGXYEP�GVMWMW��1MXVSJJ�IX�EP���������

3RGI� E� GVMWMW� LEW� IQIVKIH�� MX� MW� YT� XS� XLI� ƼVQ�SR� LS[� XS�
QEREKI�MX��%JJIGXIH�ƼVQW�GER�LEZI�XIEQW�XLEX�MRXIVEGX�[MXL�
each other in an effort to bring about a positive change and 
FIGSQI�QSVI�WYWXEMREFPI��7MRGI�E�GVMWMW�MW�WSQIXLMRK�RI[��
VIQEMRMRK�WMPIRX�HYVMRK�E�GVMWMW�MW�RSX�ER�ETTVSTVMEXI�WXVEXIK]�
�<Y�ERH�0M��������'SRWMHIVMRK�XLEX�E�GVMWMW�MW�SJXIR�TIVGIMZIH�
EW�FIMRK�XLVIEXIRMRK��ER]�EXXIQTX�XS�QEREKI�XLI�WMXYEXMSR�
MW�FIXXIV�XLER�HSMRK�RSXLMRK��-R�JEGX��ER�EXXIQTX�XS�QEREKI�
XLI�GVMWMW�PMOIP]�VIWYPXW�MR�E�TSWMXMZI�SYXGSQI�EW�XLI�GYVVIRX�
IRZMVSRQIRX�QE]�LEZI�EPVIEH]�LEH�E�RIKEXMZI�MQTEGX�SR�XLI�
ƼVQ�

%TKUKU�CPF�KORTQXKUCVKQP

*VSQ�8EFPI����WSQI�EYXLSVW�HIƼRI�ER�SVKERM^EXMSREP�GVMWMW�
is a never-before-seen, surprising situation that can cripple 
E�ƼVQ�ERH�EW�WYGL��E�RSVQEP�VIEGXMSR�GERRSX�FI�XLI�ERW[IV�
XS�QMRMQM^MRK�XLI�HEQEKI��7XEVFYGO�IX�EP���������8LIVIJSVI��
E� GVMWMW� VIUYMVIW� E� GVIEXMZI� VIWTSRWI� XS� EFEXI��8LI� PMQMXIH�
EQSYRX�SJ�XMQI�E�GVMWMW�EJJSVHW�XLI�EJJIGXIH�ƼVQ��[EVVERXW�
ER� MQTVSZMWEXMSREP� ETTVSEGL� XS� XLI� WMXYEXMSR�� 8S� HIƼRI�
MQTVSZMWEXMSR�� &EVVIXX� ������ HIWGVMFIW� MQTVSZMWEXMSR� EW�
GSQMRK� YT� [MXL� RSZIP� VIWTSRWIW� [MXLSYX� E� WIX� TPER� ERH�
&EWXMIR� ERH� ,SWXEKIV� ������ HIƼRI� MQTVSZMWEXMSR� EW�
MRZIRXMRK�ERH�I\IGYXMRK�RI[�MHIEW��8LMW�WXVIEQ�WXEXIW�XLEX�
MQTVSZMWEXMSR�MW�E�HIZMEXMSR�JVSQ�RSVQEP�VSYXMRIW�SV�FILEZMSV��
8LMW�MW�W]RSR]QSYW�[MXL�XLI�HIƼRMXMSR�SJ�GVIEXMZMX]��%QEFMPI��
������%R�I\EQTPI�SJ�XLMW�MW�[LIR�ER�SVKERM^EXMSR�HIWMKRW�
E�GVIEXMZI�QEVOIXMRK�WXVEXIK]��1SSVQER�ERH�1MRIV��������
8LI�MHIE�QE]�FI�RI[�ERH�MRRSZEXMZI��FYX�MX�MW�RSX�RIGIWWEVMP]�
MQTVSZMWEXMSREP��MQTVSZMWEXMSR�MW�W]RSR]QSYW�[MXL�GVIEXMZMX]�
SRP]�YRHIV�E�XMQI�GSRWXVEMRX�SV�TVIWWYVIH�WMXYEXMSR��8S�FIXXIV�
HIƼRI� MQTVSZMWEXMSR��'VSWWER�ERH�7SVVIRXM� ������HIƼRI� MX�
EW�MRXYMXMSR�KYMHMRK�EGXMSR�MR�E�WTSRXERISYW�[E]��'YRLE�IX�EP��
������HIƼRI�MQTVSZMWEXMSR�EW�XLI�GSRGITXMSR�SJ�EGXMSR�EW�
MX�YRJSPHW��4IVV]�������HIƼRIW�MQTVSZMWEXMSR�EW�JSVQYPEXMRK�
ERH� MQTPIQIRXMRK� WXVEXIKMIW� MR� VIEP� XMQI�[LMGL� MW� IGLSIH�
F]� ;IMGO� ������ EW� MQTVSZMWEXMSR� LEW� RS� HMWXMRGXMSR� MR�
XMQI� FIX[IIR� GSQTSWMXMSR� ERH� TIVJSVQERGI�� 1SSVQER�
ERH�1MRIVWƅ� ������ HIƼRMXMSR� SJ� MQTVSZMWEXMSR� WXEXIW� XLEX�
MQTVSZMWEXMSR�MW�[LIR�XLI�TPERRMRK�ERH�I\IGYXMSR�GSRZIVKI�
MR�XMQI�WS�XLEX�XLI]�SGGYV�WMQYPXERISYWP]�

8LIVIJSVI��XLI�EFMPMX]�XS�EGGITX�VIEP�XMQI�MRJSVQEXMSR�EW�XVYI�
ERH�EGX�YTSR�MX�[MXL�PMXXPI��SV�RS�TPERRMRK�GSRWXMXYXIW�XLI�EGX�
SJ�MQTVSZMWMRK��8LMW�MW�WSQIXMQIW�VIJIVVIH�XS�EW�QEREKIVMEP�
ƼVI�ƼKLXMRK��7QEVX�ERH�:IVXMRWO]�������EW�ER�SVKERM^EXMSR�
WIIOW� XS� ƼRH� EPXIVREXMZI� WSPYXMSRW� XS� VIQIH]� XLI� GVMWMW��
,S[IZIV�� LMKL�TVIWWYVI� IRZMVSRQIRXW� EVI� KIRIVEPP]�
GSRWMHIVIH�XS�FI�MRJIVXMPI�KVSYRHW�JSV�MQTVSZMWEXMSR��'YRLE�
ERH� 'YRLE�� ����� EW� XLI]� HS� RSX� TVSZMHI� WYƾGMIRX� XMQI�
XS� XLMRO� GVIEXMZIP]� �%QEFMPI�� ������ ;IMGO� ������ EWWIVXW�
that when people are put under pressure, they respond in 
XLIMV�QSWX�LEFMXYEXIH�[E]W�[LMGL�HSIWRƅX�RIGIWWEVMP]� PIEH�
XS� TSWMXMZI� SYXGSQIW�� 3R� XLI� SXLIV� LERH�� WMRGI� E� GVMWMW�
is generally a new situation, requiring a new response, 
MQTVSZMWEXMSR�MW�XLI�ERW[IV�XS�HIEPMRK�[MXL�XLI�XLVIEXIRMRK�
situation.
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%TKUKU�CPF�PGY�RTQFWEV�FGXGNQROGPV

(IWTMXI� MXW� XLVIEXIRMRK� REXYVI�� E� GVMWMW� GER�QSXMZEXI� ƼVQW�
XS� EGLMIZI� WYTIVMSV� TIVJSVQERGI��'LIQMGEPP]� VIPEXIH�ƼVQW�
EVI�QSVI�TVSRI�XS�ER�SVKERM^EXMSREP�GVMWMW�EW�XLI]�EXXIQTX�
XS�IRWYVI�WXVMGX�UYEPMX]�GSRXVSP�QIEWYVIW��,S[IZIV��[LIR�E�
JEMPYVI�WXVMOIW��MX�GER�FI�HIZEWXEXMRK�ERH�XLVIEXIR�XLI�ƼVQƅW�
I\MWXIRGI�PMOI�MR�9RMSR�'EVFMHIƅW�GEWI�[LIVI��XS\MG�KEW�[EW�
VIPIEWIH�MRXS�XLI�EXQSWTLIVI�SR�XLI�TISTPI�SJ�&LSTEP��-RHME��
Over 3,000 people died soon afterwards and over 100,000 
TISTPI�LEZI�WMRGI�FIIR�EJJIGXIH�JVSQ�FVIEXLMRK�XLI�KEW��8LI�
ƼVQ�TEMH�QMPPMSRW�MR�HEQEKIW�XS�XLI�-RHMER�KSZIVRQIRX�FYX�
XLI�')3� EX� XLI� XMQI� LEHRƅX� ERW[IVIH� XS� GVMQMREP� GLEVKIW��
On the other hand, Johnson & Johnson, after hearing that 
�� TISTPI� HMIH� JVSQ� GSRWYQMRK� XLIMV� TVSHYGX�� MQQIHMEXIP]�
MRMXMEXIH� E� REXMSR�[MHI� VIGEPP�� 8LMW� TVSQTXIH� XLI� ƼVQ� XS�
YPXMQEXIP]�GVIEXI�RI[�TEGOMRK� JSV�8]PIRSP�ERH�E� JI[�]IEVW�
PEXIV��EJXIV�ERSXLIV�HIEXL�� XLI�ƼVQ� MRMXMEXIH�ERSXLIV�REXMSR�
[MHI� VIGEPP� FIJSVI� MRXVSHYGMRK�RI[�GSEXMRKW� XS�QEOI� XLIMV�
TVSHYGX� IZIR� QSVI� XEQTIV� VIWMWXERX�� 8LI� X[S� TVIGIHMRK�
I\EQTPIW�� IEGL� HIEPMRK� [MXL� XLI� ƼIPH� SJ� GLIQMWXV]�� WLS[�
LS[� ƼVQW� GER� QEREKI� ERH� QMWQEREKI� E� GVMWMW� �7EQVE��
2005).

24(�XIEQW��[LMPI�QE]�RSX�FI�HMVIGXP]�ƼKLXMRK�XLI�GVMWMW��GER�
GIVXEMRP]�VIWTSRH�XS�ERH�LIPT�XLI�ƼVQ�IQIVKI�JVSQ�MX��-R�24(��
XIEQW�VIUYMVI�RSX�SRP]�E�WXVEXIK]�JSV�VMWO�XEOMRK�FYX�EPWS�SRI�
JSV� VMWO�QEREKIQIRX� XS� WIPIGX� XLI� TVSNIGXW� XLEX� LEZI� XLI�
QSWX�TSXIRXMEP��8LI�EFMPMX]�XS�QEREKI�VMWO�XLVSYKLSYX�24(�
MW�ZMXEP��-X�MW�WYKKIWXIH�XLEX�24(�XIEQW�XLEX�GER�WYGGIWWJYPP]�
HS� WS� EVI� EWWSGMEXIH�[MXL� TSWMXMZI� TVSNIGX� SYXGSQIW� �1Y�
IX� EP��� ������,S[IZIV�� VIWIEVGL� MR� XLI�ƼIPH�SJ� GVMWMW� XIRHW�
XS�JSGYW�SR�LS[�XS�TVIZIRX�SV�VIGSZIV�JVSQ�SRI��0MR�IX�EP���
������ )JJIGXMZI� XIEQW� MR� GVMWMW� WIXXMRKW�GSRXEMR�QIQFIVW�
[LS�ORS[�XLIMV� VSPI�ERH�IRKEKI� MR�QSVI�GSRGMWI�FILEZMSV�
ERH�MRXIVEGXMSR��7XEGLS[WOM�IX�EP���������-R�24(��E�GVMWMW�GER�
FI�MR�XLI�JSVQ�SJ�E�WYHHIR�GLERKI�MR�XLI�IRZMVSRQIRX�WYGL�
EW�E�GLERKI�MR�GYWXSQIV�XEWXIW�EJXIV�E�RI[�TVSHYGX�LEW�FIIR�
PEYRGLIH��E�RI[�VIKYPEXMSR�MQTSWIH�SR�ƼVQW�MR�E�TEVXMGYPEV�
MRHYWXV]��SV�E�TVSHYGX�VIGEPP��-RJSVQEXMSR�MW�SJXIR�PMQMXIH�EW�
XLI�ƼVQ�HIGMHIW�[LMGL�HMVIGXMSR�MX�[MWLIW�XS�TYVWYI��%W�WYGL��
24(�XIEQ�QIQFIVW�GER�I\TIVMIRGI�WXVIWW�ERH�ER\MIX]�HYI�
to the threatening nature associated with a crisis and the 
PEGO�SJ�MRJSVQEXMSR�EW�MX�YRJSPHW��8LMW�GER�PIEH�XS�MRƽI\MFMPMX]�
ERH� TSSV� HIGMWMSR�QEOMRK� F]�24(� XIEQW� EW� XLIMV� PIZIP� SJ�
ER\MIX]�MRGVIEWIW�HYVMRK�E�GVMWMW��%OKʳR�IX�EP���������3R�XLI�
SXLIV�LERH��24(�XIEQ�QIQFIVW�[LS�EVI�JEQMPMEV�[MXL�XLIMV�

VSPIW�EW�[IPP�EW�XLSWI�SJ�XLIMV�XIEQ�QIQFIVW�WLSYPH�I\LMFMX�
QSVI�MRXIVEGXMSR�ERH�GSSVHMREXMSR�MR�XLI�24(�TVSGIWW��[LMGL�
GER�PIEH�XS�E�QSVI�JEZSVEFPI�SYXGSQI�

;LMPI�GVMWIW�EVI�KIRIVEPP]�EHHVIWWIH�F]�WIRMSV�QEREKIQIRX��
PS[IV�PIZIP� SVKERM^EXMSREP� QIQFIVW� Ɓ� MR� XLMW� WXYH]�� 24(�
XIEQ�QIQFIVW�Ɓ�WLSYPH�EPWS�VIWTSRH�XS�WYGL�E�XLVIEXIRMRK�
WMXYEXMSR� XS� EWWMWX� MR� HIXIVQMRMRK� XLIMV� ƼVQƅW� WYVZMZEP�� %R�
I\EQTPI�SJ�XLMW�MW�XLI�GEWI�[LIVI�E�ƈGVMWMWƉ�[EW�JEFVMGEXIH�F]�
XLI�KSZIVRQIRX�SJ�7SYXL�/SVIE�XLVSYKL�MQTSWMXMSR�SJ�RI[�
VIKYPEXMSRW�HIWMKRIH� XS� WTEVO� XLI�/SVIER� ZILMGPI� MRHYWXV]��
;LMPI�QER]�I\IGYXMZIW�HMH�RSX�WII�XLIWI�RI[�VIKYPEXMSRW�EW�
E�WMKRMƼGERX�GVMWMW��IQTPS]II�TIVGITXMSR�SJ�GVMWMW�[EW�LMKL��
&IGEYWI�SJ�MX��,]YRHEM�[EW�EFPI�XS�HIWMKR�ERH�HIZIPST�E�RI[�
/SVIER� GEV�� XLIVIF]�QSZMRK� JVSQ�EWWIQFPMRK� JSVIMKR� GEVW�
XS�E�QSVI� MRXIKVEXIH�HIWMKR�ERH�QERYJEGXYVMRK�ƼVQ� �/MQ��
������8LMW�GEWI�[IPP�VIƽIGXW�XLI�VSPI�SJ�24(�ERH�IRKEKIH�
XIEQ�QIQFIVW�MR�GVMWMW�ERH�LS[�XLIMV�TIVGIMZIH�GVMWMW�GER�
serve as a trigger for innovation.
 
*I[�WXYHMIW�LEZI�IQTMVMGEPP]�I\TPSVIH�XLI�IJJIGXW�SJ�GVMWIW�
SR�24(��%OKʳR�IX�EP��������I\EQMRI�XLI�TIVGITXMSR�SJ�GVMWIW�
F]�24(�XIEQ�QIQFIVW�ERH�ƼRH�XLEX�MX�MW�TSWMXMZIP]�PMROIH�XS�
creating new knowledge and processes but do not explore 
XLI�HMVIGX�IJJIGX�SJ�E�GVMWMW�SR�TVSNIGX�SYXGSQIW��-R�ERSXLIV�
WXYH]��%OKʳR�IX�EP��������ƼRH�XLEX�XST�QEREKIQIRX�WYTTSVX�
TSWMXMZIP]� QSHIVEXIW� XLI� VIPEXMSRWLMT� FIX[IIR� TIVGIMZIH�
crisis and new product success. In both studies, the crisis 
[EW�E�QIEWYVI�SJ�TIVGITXMSR��0MOI[MWI��XLI�XIVQ�TIVGIMZIH�
crisis is adopted in this research to describe the extent to 
which people acknowledge a crisis and respond to it in the 
24(�TVSGIWW�

-R� WYQQEV]�� JSV� E� GVMWMW� XS� FI� QEREKIH�� XLI� 24(� XIEQ�
ERH� MXW�QIQFIVW� WLSYPH� FI� GSRWMHIVIH� EW� ER� ETTVSTVMEXI�
response vehicle as their decisions are not directly affected. 
-R�WYGL�E�WMXYEXMSR��XLI�24(�XIEQ�GER�QEREKI�XLI�GVMWMW�F]�
developing a successful new product.

+ORTQXKUCVKQP�CPF�PGY�RTQFWEV�FGXGNQROGPV

'SQQSR� JSVQEP� TVSGIWWIW� MR�24(� XIRH� XS� FI� EWWSGMEXIH�
[MXL�WXEFPI�IRZMVSRQIRXW�ERH�[MXL�MRGVIQIRXEPP]�MRRSZEXMZI�
TVSHYGXW�� -R� WYGL� XMQIW�� 24(� MW� TVIHMGXEFPI�� ERH� XLI�
technology associated with the new product is known. 
8LIVIJSVI�� XLMW� WXVYGXYVIH� ETTVSEGL� MW� ZIV]� ETTPMGEFPI��
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ERH� XLI� IQTMVMGEP� VIWYPXW� MRHMGEXI� MXW� EWWSGMEXMSR� [MXL�
WYGGIWWJYP� TVSNIGX� SYXGSQIW� �'SSTIV� ERH� /PIMRWGLQMHX��
������7LITLIVH�ERH�%LQIH��������&YX�24(�MWRƅX�EP[E]W�XLMW�
IEW]��'LERKIW�MR�XLI�IRZMVSRQIRX�ERH�XIGLRSPSK]�EVI�IZIV�
TVIWIRX�ERH�E�RI[�ETTVSEGL�XS�24(� MW�[EVVERXIH��'SSTIV�
������ TVSTSWIH� JYRHEQIRXEP� GLERKIW� XS� XLI� WXVYGXYVIH�
ETTVSEGL� XS� MRGPYHI�SRI� XLEX� MW�QSVI�ƽI\MFPI��'SSTIV�ERH�
/PIMRWGLQMHX� ������ HIƼRIH� E� ƽI\MFPI� 24(� TVSGIWW� EW�
one where stages and decision points could be skipped or 
GSQFMRIH��8LI]�IQTMVMGEPP]�WYTTSVX�XLEX�ƽI\MFMPMX]�EX�XLI�ƼVQ�
PIZIP� MW� WMKRMƼGERXP]� EWWSGMEXIH�[MXL� TSWMXMZI� RI[� TVSHYGX�
TIVJSVQERGI�

&YX� TVSƼGMIRG]� XLVSYKLSYX� E� WTIGMƼG� 24(� TVSGIWW� MW� RSX�
E� YRMZIVWEP� ERW[IV�� &VS[R� ERH� )MWIRLEVHX� ������ LEZI�
JSYRH�SXLIV�JEGXSVW�XLEX�QE]�GSRXVMFYXI�XS�XLI�PMOIPMLSSH�SJ�
RI[�TVSHYGX�WYGGIWW�WYGL�EW�LEZMRK�WIRMSV�QEREKIQIRX�
MRZSPZIQIRX�ERH�WYTTSVX��E�GPIEV�ZMWMSR��ERH�XIEQ�WXEFMPMX]��
7GLSPEVW� LEZI� EPWS� WYKKIWXIH� XLEX� WIUYIRXMEP� QSHIPW�
QE]� EPWS� FI� XSS� KIRIVEP� XS� ƼX� XLI� HIQERHW� SJ� WSQI�
TVSHYGXW� ERH� WIVZMGIW�� *SV� MRWXERGI�� WXVYGXYVIH� QSHIPW�
QE]� FI� MRETTVSTVMEXI� JSV� TVSHYGXW� VIUYMVMRK� I\XVESVHMREV]�
WTIIH�� WIGVIG]�� EHHVIWW� WTIGMƼG� TVSFPIQW�� SV� IRXEMP� WLSVX�
TVSHYGXMSR�VYRW��+[]RRI��������(SREHE�IX�EP���������8LI]�
have also been shown to be rigid, and as a consequence, 
QE]� VIHYGI� ƽI\MFMPMX]� �6SWIRXLEP�� ������ -RHIIH�� WGLSPEVW�
LEZI�WYKKIWXIH�XLEX�XLI]�QE]�FI�XSS�WXVYGXYVIH�JSV�UYMGOP]�
GLERKMRK�GSQTIXMXMZI�IRZMVSRQIRXW��'SSTIV�������,SSTIW�
ERH�4SWXVIP�������%W�E�VIWTSRWI�XS�WSQI�SJ�XLI�HVE[FEGOW�
SJ�IEVPMIV�WIUYIRXMEP�ETTVSEGLIW���REQIP]��VMKMHMX]�ERH�WTIIH��
E�RI[�ETTVSEGL�XS�24(�IQIVKIH��8LMW�RI[�MQTVSZMWEXMSREP�
ETTVSEGL� JSGYWIH�SR�KMZMRK� XIEQW� XLI�EFMPMX]� XS� XLMRO�ERH�
I\IGYXI�JEWXIV�XS�KIX�TVSHYGXW�SYX�XS�XLI�QEVOIX��1SSVQER�
and Miner, 1998).

*I[�MRHYWXVMIW�VIQEMR�WXEFPI�]IX�XLSWI�XLEX�EVI�MR�GSRWXERX�
GLERKI� VIUYMVI� E� JEV�QSVI� ƽI\MFPI� ETTVSEGL� XS� 24(��8LMW�
RI[�QSHIP�IPIZEXIW�ƽI\MFMPMX]�JVSQ�EHETXMRK�XS�E�WMXYEXMSR�XS�
MQTVSZMWEXMSR�[LMGL�VIJIVW�XS�XLI�HIPMFIVEXI�ERH�WYFWXERXMZI�
fusion of the design and execution of a novel production 
�1MRIV�IX�EP���������8LI�YWI�SJ�MQTVSZMWEXMSR�MW�MHIEP�JSV�RI[�
WMXYEXMSRW� ERH� MW� JEV�QSVI� ETTPMGEFPI� XS� XLI� ƼIPH� SJ� GVMWMW�
than any sequential approach.

-R� E� [MHIP]� GMXIH� WXYH]� SR� RI[� TVSHYGX� HIZIPSTQIRX�
EGXMZMXMIW�EX�X[S�QMHWM^I�ƼVQW��1SSVQER�ERH�1MRIV�������
JSYRH� XLEX� MQTVSZMWEXMSR�GER�FI�ER�IJJIGXMZI� XSSP�[LIR�ER�

SVKERM^EXMSR� JEGIW� IRZMVSRQIRXEP� XYVFYPIRGI� XLEX� VIUYMVIW�
EGXMSR��3RI�SJ�XLI�MQTSVXERX�ƼRHMRKW�SJ�XLIMV�VIWIEVGL�[EW�
XLEX� MQTVSZMWEXMSR�SGGYVW�[MXL�WYFWXERXMEP� VIKYPEVMX]� MR� XLI�
TVSHYGX�HIZIPSTQIRX�TVSGIWW��%PWS��MX�MW�MQTSVXERX�XS�QIRXMSR�
XLEX�[LMPI�MQTVSZMWEXMSR�QE]�FI�EXXVMFYXIH�XS�WXEVX�YT�ƼVQW�
ERH�WQEPP�FYWMRIWW�IRZMVSRQIRXW��XLI�X[S�SVKERM^EXMSRW�MR�
the authors’ studies were two well-established organizations 
[MXL�JSVQEP�WXVYGXYVIW��VSPIW��ERH�TVSGIHYVIW�

*[RQVJGUGU��%TKUKU���+ORTQXKUCVKQP

In threatening situations, it is all too easy to rely on what 
SRI� ORS[W� SV� [LEX� SRI� LEW� FIIR� XVEMRIH� XS� HS� �&EVXLSP�
ERH�/Y��������8LMW� MW� WIIR� MR� XLI�EMVPMRI� MRHYWXV]�[LIVI�E�
captain does not rely on individual action but rather on the 
GSRXMRKIRG]�TPERW�XLEX�LEZI�FIIR�HIZIPSTIH�JSV�XLI�WTIGMƼG�
GMVGYQWXERGI��)ZEPYEXMSR�SJ�TMPSX�IVVSV�EGGMHIRXW�LEZI�JSYRH�
XLEX�XLI�WMXYEXMSR�[EW��MR�WSQI�GEWIW�[SVWIRIH�F]�VIP]MRK�SR�
MRHMZMHYEP�EGXMSR��%RSR]QSYW��������,IEXL�������TVSTSWIW�
XLEX� XLI� QSVI� ER� SVKERM^EXMSR� I\TIVMIRGIW� HMWEWXIVW�� XLI�
QSVI� VSYXMRI� [MPP� FI� XLIMV� VIWTSRWI�� 8LI� WMXYEXMSR� SJ� ER�
airline’s engine failure indeed threatens the lives of those on 
FSEVH��FYX�TVMSV�TPERRMRK�JSV�XLMW�GMVGYQWXERGI��ERH�SXLIVW�
GER�PMQMX�XLI�HEQEKI��5YEVERXIPPM��������=IX�MX�MW�MQTSWWMFPI�
to have a structured response for every contingency since 
XLI� RYQFIV� SJ� TSWWMFPI� GVMWIW� MW� ZMVXYEPP]� MRƼRMXI� �;IMGO��
������-R�XLMW�HERKIVSYWP]�YRJEQMPMEV�WMXYEXMSR��WSQI�HIKVII�
SJ� XVMEP� ERH� IVVSV� MW� TVIWIRX� ERH� EW� &EXIWSR� EWWIVXW�� ƈ%R�
explorer can never know what he is exploring until it has 
FIIR� I\TPSVIHƉ� �;IMGO�� ������8LIVIJSVI�� RSVQEP� VIEGXMSRW�
to a crisis do not necessarily work because of the entirely 
RI[�WMXYEXMSR�XLI�SVKERM^EXMSR�MW�JEGMRK��-R�JEGX��7XEVFYGO�IX�
EP��������GPEMQ�XLEX�E�WMXYEXMSR�GERRSX�FI�HIIQIH�E�GVMWMW�
MJ� RSVQEP� FILEZMSVW� TVSHYGI� MQTVSZIQIRXW�� 8LIVIJSVI�� MR�
VIXYVRMRK�XS�XLI�EMVPMRI�I\EQTPI�SJ�IRKMRI�JEMPYVI��MX�MW�VIEPM^IH�
that this situation should not be a crisis for the airline crew 
but perhaps is perceived as a crisis to its passengers.

%RSXLIV�I\EQTPI�SJ�E�GVMWMW�IZIRX�[EW�XLI�MRJEQSYW�1ERR�
+YPGL� ƼVI� �;IMGO�� ����� [LIVI� QER]� SJ� XLI� ƼVIƼKLXIVW�
TIVMWLIH��%X�ƼVWX��XLI�XIEQ�SJ�ƼVIƼKLXIVW�EXXIQTXIH�XS�TEWW�
XLI�KYPGL�ERH�QSZI�XS[EVHW�E�VMZIV�XLEX�[SYPH�PIEH�XLIQ�XS�
WEJIX]��%W�XLI�ƽEQIW�UYMGOP]�ETTVSEGLIH�� XLI�XIEQ�PIEHIV��
(SHKI��HIGMHIH�XS�GLERKI�HMVIGXMSR�ERH�EXXIQTX�XS�PIEH�LMW�
GVI[� YT� E� WXIIT� LMPP� XS� EZSMH� XLI� ETTVSEGLMRK� ƽEQIW� FYX�
[EW� YRWYGGIWWJYP�� %JXIV� VIP]MRK� SR� PSKMGEP� WSPYXMSRW�� XLI�
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ƼREP�EGX��SJ�HIWTIVEXMSR�SJ�(SHKI��ERH�XS�XLI�EQE^IQIRX�
of his crew) was that he ordered his crew to abandon their 
ƼVIƼKLXMRK�XSSPW�ERH� PMX�E�ƼVI� MR� JVSRX�SJ� XLIQ�ERH�SVHIVIH�
XLIQ�XS�PMI�MR�XLMW�VMRK�SJ�ƼVI�[MXL�LMQ��2S�SRI�LIIHIH�XLIMV�
WYTIVMSVƅW�GEPP�ERH�[LMPI�XLI]�XVMIH�XS�SYXVYR�XLI�ƼVI��SRP]�X[S�
SXLIV�QIQFIVW�LEH�WYVZMZIH�YRFYVRIH��E�XLMVH�WYVZMZIH�FYX�
HYI�XS�LMW�FYVRW��HMIH�XLI�RI\X�HE]��-X�XSSO�����QIR�ERH�ƼZI�
HE]W�XS�KIX�XLI�������EGVI�1ERR�+YPGL�ƼVI�YRHIV�GSRXVSP��E�
ƼVI�XLEX�[EW�SVMKMREPP]�GPEWWMƼIH�EW�FIMRK�FIX[IIR����XS����
EGVIW��8LI�*SVIWXV]�7IVZMGI�LIPH�ER�MRUYMV]�ERH�HIXIVQMRIH�
that had the crew obeyed Dodge’s order to lie in the escape 
ƼVI��XLI]�[SYPH�LEZI�FIIR�WEZIH�

8LI� VIEWSR� JSV� E� HIXEMPIH� HIWGVMTXMSR� SJ� XLMW� IZIRX� MW� XS�
MPPYWXVEXI� XLEX� LMKL�TVIWWYVI� IRZMVSRQIRXW� EVI� KIRIVEPP]�
GSRWMHIVIH�XS�FI�MRJIVXMPI�KVSYRHW�JSV�MQTVSZMWEXMSR��'YRLE�
ERH�'YRLE�������EW�XLI]�HS�RSX�TVSZMHI�WYƾGMIRX�XMQI�XS�
XLMRO�GVIEXMZIP]� �%QEFMPI��������;IMGO�������EWWIVXW� XLEX�
when people are put under pressure, they respond in their 
QSWX� LEFMXYEXIH�[E]W��,I� GSRXMRYIW� F]� WE]MRK�� ƈ;LEX�[I�
HS� RSX� I\TIGX� YRHIV� PMJI�XLVIEXIRMRK� TVIWWYVI� MW� GVIEXMZMX]Ɖ�
�;IMGO��������8LIVIJSVI��[I�GER�GSRGPYHI�XLEX�YRHIV�XMQIW�
SJ� GVMWMW�� XLI� SRI� XLMRK� [I� HSRƅX� I\TIGX� MW� MQTVSZMWEXMSR��
however if it is done, it can be very rewarding.

*I[� WXYHMIW� MR� XLI� 24(� PMXIVEXYVI� LEZI� EXXIQTXIH� XS�
IQTMVMGEPP]� IWXEFPMWL� ER� EWWSGMEXMSR� FIX[IIR� GVMWMW� ERH�
MQTVSZMWEXMSR��%OKʳR�IX�EP���������7EQVE�IX�EP���������;LMPI�
several factors associated with new product success have 
FIIR� SFWIVZIH� MR� XYVFYPIRX� IRZMVSRQIRXW�� XLI]� LEZI� RSX�
FIIR�XIWXIH�MR�GVMWMW�WMXYEXMSRW��-X�MW�MQTSVXERX�XS�YRHIVWXERH�
XLI�HMWXMRGXMSR�FIX[IIR�XYVFYPIRGI�ERH�GVMWMW��8LI�HMGXMSREV]�
HIƼRIW�XYVFYPIRGI�EW�E�WXEXI�SJ�YRVIWX�SV�HMWXYVFERGI��[LMPI�
GVMWMW� MW�HIƼRIH�EW�ER�YRWXEFPI�SV� GVYGMEP� XMQI�SV� WXEXI�SJ�
EJJEMVW� MR� [LMGL� E� HIGMWMZI� GLERKI� MW� MQTIRHMRK� �[[[�
QIVVMEQ�[IFWXIV�GSQ��XLIVIF]�MQTP]MRK�XLEX�E�GVMWMW�LEW�E�
QYGL�LMKLIV�HIKVII�SJ�XLVIEX��-RHYWXVMIW�XLEX�EVI�GSRWXERXP]�
XYVFYPIRX�ERH�XLI�WYGGIWWJYP�ƼVQW�MR�XLIWI�MRHYWXVMIW�LEZI�
EGGPMQEXIH� XLIQWIPZIW� XS� GLERKI� �&VS[R� ERH� )MWIRLEVHX��
�����ERH�XLIVIJSVI�XYVFYPIRGI�FIGSQIW�TEVX�SJ�XLIMV�HSMRK�
FYWMRIWW�� � 'VMWMW� SR� XLI� SXLIV� LERH� GER� HIZIPST� JVSQ� E�
WXIEH]�WXEXI��;LIR�E�GVMWMW�HSIW�SGGYV��XLI�VYPIW�IWWIRXMEPP]�
KIX�XLVS[R�SYX�XLI�[MRHS[��;IMGO�������ERH�XLI�24(�XIEQ�
QYWX�EVVMZI�EX�RSZIP�WSPYXMSRW�UYMGOP]��8LYW��EW�XLI�PMXIVEXYVI�
EGGITXW�XLEX�MQTVSZMWEXMSR�GER�FI�E�YWIJYP�XSSP�XLVSYKLSYX�
24(�ERH�E�GVMWMW��XLI�JSPPS[MRK�MW�L]TSXLIWMW�MW�TVIWIRXIH�

-^UTYMJXNX����+TW�Fܪ�WR�NS�HWNXNX��MNLMJW�YMWJFY�QJ[JQX�FX�
UJWHJN[JI�G^�YMJ�35)�YJFR�\NQQ�GJ�UTXNYN[JQ^�FXXTHNFYJI�\NYM�
MNLMJW�QJ[JQX�TK�NRUWT[NXFYNTS�G^�YMJ�35)�YJFR�

*[RQVJGUGU��%TKUKU���1WVEQOGU

7MRGI� E� GVMWMW� MW� E� XLVIEX� XS� WYVZMZEP�� YVKIRX� �VIEGXMSR� MW�
RIGIWWEV]� XS�EFEXI� XLI� WMXYEXMSR��%R�SVKERM^EXMSR� X]TMGEPP]�
LEW� RIMXLIV� XLI� PY\YV]� RSV� XLI� XMQI� XS� EREP]^I� WIZIVEP�
VIWTSRWIW�RSV� XS�HIZIPST�E�QERRIV�[MXL�[LMGL�XS�I\IGYXI�
XLIQ�MR�LSTIW�SJ�HIPMZIVMRK�MXWIPJ�JVSQ�XLI�GVMWMW��VEXLIV�XLI�
crisis will worsen the situation if action is not swiftly taken.

-R�WTSVXW��TEVXMGYPEVP]�%QIVMGER�JSSXFEPP��XLIVI�EVI�GSYRXPIWW�
QSQIRXW�[LIR�E�XIEQ�WMXW�SR�XLI�FVMRO�SJ�IPMQMREXMSR�[MXL�
PMXXPI�XMQI�PIJX�XS�WGSVI�ERH�QEREKIW�XS�SZIVGSQI�IRYQIVEFPI�
SHHW�XS�FIGSQI�ZMGXSVMSYW�MR�XLI�QSWX�YRSVXLSHS\�JEWLMSR�
�/EX^��������3RI�QE]�EVKYI�XLEX� MR�WTSVXW�� XLI�TIVGITXMSR�
SJ� E� GVMWMW� MW� RSX� EW� XLVIEXIRMRK� EW� MX� QMKLX� FI� MR� ER�
SVKERM^EXMSREP� WIXXMRK� �PMZIW� EVIRƅX� FIMRK� PSWX� ERH� XLIVIƅW�
EP[E]W�RI\X� WIEWSR��&YX� XLI� PIWWSR� MW� WXMPP� XLI�WEQI�� MR�E�
GVMWMW�� XMQI� MW� PMQMXIH�FIJSVI� XLI�WMXYEXMSR�I\EGIVFEXIW�ERH�
EPP� MW� PSWX�� %� TIVGIMZIH� GVMWMW� GER� FI� WYGGIWWJYPP]� VIWSPZIH�
F]�MQQIHMEXIP]�EHHVIWWMRK�XLI�XLVIEXIRMRK�REXYVI�MR�LSTIW�
SJ�E�WYGGIWWJYP�VIWSPYXMSR��%�GSQTER]�GER�TVITEVI�SRP]�WS�
QYGL�JSV�E�GVMWMW��FYX�MX�GER�RIZIV�IPMQMREXI�XLI�TSWWMFMPMX]�SJ�
SRI�SGGYVVMRK��8LIVIJSVI��MJ�E�GVMWMW�HSIW�I\MWX��XLIR�E�VETMH�
response is required to quell the situation. If left unattended, 
XLI� GVMWMW� GER� LEZI� JYVXLIV� HIXVMQIRXEP� IJJIGXW� SR� XLI�
organization.

-R�24(��GVMWMW�GER�FI�E�KSSH�XLMRK�EW�MX�TVIWIRXW�XLI�24(�XIEQ�
with an opportunity to shine and deliver the organization 
JVSQ�MXW��ƼRERGMEP�TIVMP��8S�HS�WS��XLI�24(�XIEQ�QYWX�VIEGX�
MQQIHMEXIP]�XS�XLI�GVMWMW�ERH�HIZIPST��ERH�PEYRGL�XLMW�RI[�
TVSHYGX�UYMGOP]��*SVQEPP]�WXEXIH�

-^UTYMJXNX��F���+TW�Fܪ�WR�NS�HWNXNX��MNLMJW�YMWJFY�QJ[JQX�FX�
UJWHJN[JI�G^�YMJ�35)�YJFR�\NQQ�GJ�UTXNYN[JQ^�FXXTHNFYJI�\NYM�
XUJJI�YT�RFWPJY�
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-R� EHHMXMSR�� QER]� 24(� WXYHMIW� LEZI� WLS[R� E� WXVSRK�
GSVVIPEXMSR�FIX[IIR�WTIIH�ERH�WYGGIWW� �0]RR�IX�EP���������
'SSTIV� ERH� /PIMRWGLQMHX�� ������ 7EQVE�� ������ 8LIVIJSVI��
if indeed a crisis is a good thing, then it will be positively 
GSVVIPEXIH�[MXL�FSXL�WTIIH�ERH�WYGGIWW��8LYW��XLI�JSPPS[MRK�
is hypothesized:

-^UTYMJXNX��G���+TW�Fܪ�WR�NS�HWNXNX��MNLMJW�YMWJFY�QJ[JQX�FX�
UJWHJN[JI�G^�YMJ�35)�YJFR�\NQQ�GJ�UTXNYN[JQ^�FXXTHNFYJI�\NYM�
MNLMJW�QJ[JQX�TK�XZHHJXX�NS�SJ\�UWTIZHY�IJ[JQTURJSY�FSI�
QFZSHM�

*[RQVJGUGU��+ORTQXKUCVKQP���1WVEQOGU

;MXL� VIKEVH� XS� XLI� 24(� PMXIVEXYVI�� MX� LEW� FIIR� IQTMVMGEPP]�
XIWXIH� XLEX� TVSƼGMIRXP]� YWMRK� E� WXVYGXYVIH� ETTVSEGL� [MPP�
]MIPH� TSWMXMZI� SYXGSQIW� �'SSTIV� ERH� /PIMRWGLQMHX�� ������
'SSTIV� ERH� /PIMRWGLQMHX�� ������ 0]RR� IX� EP��� ������1MPPWSR�
ERH�;MPIQSR��������7LITLIVH�ERH�%LQIH���������,S[IZIV��
FEWIH�SR� XLI�TVIGIHMRK�EVKYQIRXW�� MJ� XLMW� MW� XLI� WXERHEVH�
XVEHMXMSREP� ETTVSEGL� XS� 24(�� XLIR� MX� WLSYPH� RSX� LEZI� ER]�
TSWMXMZI� WMKRMƼGERGI� SR� XLI� SYXGSQI� SJ� E� RI[� TVSHYGX�
in a crisis. On the other hand, there is support for the use 
SJ� MQTVSZMWEXMSR� XLVSYKLSYX� RI[� TVSHYGX� HIZIPSTQIRX�
MR� YRGIVXEMR� ERH� XYVFYPIRX� IRZMVSRQIRXW� �&VS[R� ERH�
)MWIRLEVHX�� ������ )MWIRLEVHX� ERH� 8EFVM^M�� ������ &YX� E�
GVMWMW� MW� JEV�QSVI� XLVIEXIRMRK� MR�REXYVI� XLER�E� XYVFYPIRX�SV�
YRGIVXEMR� IRZMVSRQIRX� FIGEYWI� MX� GSRXEMRW� RSX� SRP]� ER�
uncertainty factor but also the perception that the entire 
SVKERM^EXMSRƅW� WYVZMZEP� MW� MR� UYIWXMSR� JVSQ� XLMW� TIVMPSYW�
WMXYEXMSR��-R�JEGX��XYVFYPIRX�IRZMVSRQIRXW�GER�FI�E�TEVX�SJ�XLI�
24(� XIEQƅW� MRHYWXV]� �)MWIRLEVHX�ERH�8EFVM^M�� �����EW� XLI�
QSVI�I\TSWIH� XLI�24(�XIEQ� MW� XS�GLERKI�� XLI�QSVI� PMOIP]�
they will be able to adapt to rapid changes associated with 
XYVFYPIRX�IRZMVSRQIRXW�

%W�JSV�YRGIVXEMR�IRZMVSRQIRXW��XLI]�EVI�XLI�QMHTSMRX�FIX[IIR�
E�XYVFYPIRX�IRZMVSRQIRX��[LIVI�GLERKIW�GER�FI�ERXMGMTEXIH�
ERH� GVMWMW� �[LIVI� XLI� XLVIEX� PIZIP� MW� I\XVIQIP]� LMKL� ERH�
MQQMRIRX��9RGIVXEMR�IRZMVSRQIRXW�EVI�YRGLEVXIH�JSV�24(�
XIEQW�ERH�HMJJIV� JVSQ� XYVFYPIRX� IRZMVSRQIRXW�EW� XLI]�EVI�
RSX�WMQTP]�GLERKIW�XLEX�XLI�XIEQ�GER�EHETX�XS��VEXLIV��XLI]�
EVI�IRZMVSRQIRXW�[LIVI�XLI�24(�XIEQ�QYWX�HIGMHI�MJ�XLI]�
[MWL�XS�IRXIV�FEWIH�SR�YREZEMPEFPI� MRJSVQEXMSR�� -R�E�GVMWMW��
XLI� GSQTER]� MR� UYIWXMSR� MW� MR� TIVMP� ERH� MX� MW� MQTIVEXMZI� XS�
VIWTSRH� XS� XLI� WMXYEXMSR� EX� LERH�� 8LI� 24(� XIEQ� GER� WXMPP�

JYRGXMSR� MR� XLMW� RI[P]� GVIEXIH� YRGIVXEMR� IRZMVSRQIRX�� FYX�
PMOI�XLI�VIWX�SJ�XLI�ƼVQ��MX�QE]�JIIP�XLVIEXIRIH�F]�XLI�SRWIX�
SJ�XLI�GVMWMW��%W�WYGGIWWJYPP]�VIWSPZIH�GVMWIW�VIUYMVI�GVIEXMZI�
ERW[IVW�� XLI� 24(� XIEQ� GER� MQTVSZMWI� XS� FI� WYGGIWWJYP��
%W�TVIZMSYWP]�QIRXMSRIH� MR�XLI�TVIGIHMRK�L]TSXLIWMW��FSXL�
speed and success are highly correlated and since a crisis 
GER�SGGYV�EX�VERHSQ�XS�ER]�SVKERM^EXMSR�ERH�MX�MW�GSQTPIXIP]�
unpredictable and unrecognizable as a potential threat, the 
following hypotheses are presented:

-^UTYMJXNX��F���&ܪ�WR�NS�MNLM�HWNXNX�\NQQ�J]MNGNY�F�XYWTSLJW�
WJQFYNTSXMNU�GJY\JJS�NRUWT[NXFYNTS�FSI�XUJJI�NS�YMJ�35)�
UWTHJXX�YMFS�Fܪ�WR�NS�QT\�ST�HWNXNX�

-^UTYMJXNX��G���&ܪ�WR�NS�MNLM�HWNXNX�\NQQ�J]MNGNY�F�XYWTSLJW�
WJQFYNTSXMNU�GJY\JJS�NRUWT[NXFYNTS�FSI�SJ\�UWTIZHY�
XZHHJXX�YMFS�Fܪ�WR�NS�QT\�ST�HWNXNX�

*MKYVI���MPPYWXVEXIW�XLI�SZIVEPP�TMGXYVI�SJ�XLI�VIPEXMSRWLMT�SJ�XLI�
��ZEVMEFPIW��XLI�PIZIP�SJ�TIVGITXMSR�SJ�E�GVMWMW��MQTVSZMWEXMSR��
ERH�TVSNIGX�SYXGSQIW�WTIIH�
�WYGGIWW��,]TSXLIWIW���
���
suggest that as the perception level of a crisis increases, so 
HSIW�XLI�JVIUYIRG]�SJ�MQTVSZMWEXMSR�EW�[IPP�EW�XLI�PMOIPMLSSH�
SJ�FSXL�E�JEWXIV�ERH�QSVI�WYGGIWWJYP�TVSHYGX�PEYRGL��8S�XIWX�
XLMW��E�FMZEVMEXI�GSVVIPEXMSR�QEXVM\�[MPP� MRHMGEXI�ER]�WYTTSVX�
JSV�XLIWI�L]TSXLIWIW��,]TSXLIWIW��E�
��F�[MPP�VIUYMVI�YWMRK�
E�LMIVEVGLMGEP�VIKVIWWMSR�QSHIP�[MXL�XLVII�FPSGOW��8LI�ƼVWX�
X[S� [MPP� GSRXEMR� XLI� ZEVMEFPIW� MQTVSZMWEXMSR� ERH� GVMWMW��
respectively, while the third will contain a new variable that 
GSRWMWXW� SJ� XLI� GVSWW�TVSHYGX� FIX[IIR� MQTVSZMWEXMSR� ERH�
GVMWMW��-J�E�WMKRMƼGERX�VIWYPX�MW�JSYRH�MR�XLI�XLMVH�FPSGO��XLIR�
E�RI[�HMGLSXSQSYW�ZEVMEFPI�[MPP�FI�GVIEXIH�XS�HMJJIVIRXMEXI�
FIX[IIR�E�ƼVQ�MR�LMKL�GVMWMW�ERH�SRI�MR�PS[�GVMWMW��7MRGI�XLI�
GSRWXVYGX�SJ�GVMWMW� MW�SRI�FEWIH�SR�XLI�TIVGITXMSR�F]�24(�
XIEQ� QIQFIVW�� MX� MW� WYFNIGXMZI�� (MJJIVIRX� XIEQ� QIQFIVW�
GER� VEXI� XLI� PIZIP� SJ� GVMWMW� HMJJIVIRXP]� JVSQ�SXLIVW� IZIR� EW�
XLI� WMXYEXMSR� VIQEMRW� XLI� WEQI�� 7SQI� QIQFIVW� LEZI�
TVMSV� ORS[PIHKI� SV� I\TIVMIRGI� [MXL� E� WMQMPEV� WMXYEXMSR�
and therefore will not rate or perceive a threat as high as 
WSQISRI�[LS�PEGOW�ORS[PIHKI�SV�I\TIVMIRGI�[MXL�E�WMQMPEV�
situation.

��4GUGCTEJ�&GUKIP
Methodology
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*SV�XLMW�WXYH]��E�LMKL�GVMWMW�[MPP�FI�SRI�[LIVI�XLI�24(�XIEQ�
QIQFIV�VEXIW�XLI�WMXYEXMSR�LMKLIV�XLER�XLI�QIHMER�WGSVI�SJ�
EPP� VIWTSRHIRXW��'SRZIVWIP]�� E� PS[�TIVGITXMSR�SJ� GVMWMW�[MPP�
FI�SRI�[LIVI�XLI�24(�XIEQ�QIQFIV�VEXIW�XLI�WMXYEXMSR�EW�
PS[IV�XLER�XLI�QIHMER�WGSVI�EGVSWW�EPP�VIWTSRHIRXW��*MREPP]��
E� RI[� WIX� SJ� VIKVIWWMSRW� WLSYPH� FI� EFPI� XS� IQTMVMGEPP]�
HIQSRWXVEXI� XLEX� MQTVSZMWEXMSR� MW�QSVI� GPSWIP]� VIPEXIH� XS�
TSWMXMZI�SYXGSQIW�HYVMRK�E�GVMWMW�XLER�RSX�

Sample

8S� XIWX� SYV� L]TSXLIWIW�� E� UYIWXMSRREMVI� [EW� HIZIPSTIH�
FEWIH� SR� TVIZMSYW� VIWIEVGL� �&MPPMRKW� IX� EP��� ������ 'SSTIV�
������'SSTIV��������/IWWPIV�ERH�'LEOVEFEVXM��������1SSVQER�
ERH�1MRIV��������7GLIMR��������%JXIV�HIWMKRMRK�ERH�VIƼRMRK�
XLI�UYIWXMSRREMVI��E�GSRXEGX�TIVWSR�MR�E�ZEVMIX]�SJ�97�FEWIH�

GLIQMGEPP]� VIPEXIH� GSQTERMIW� [EW� WIPIGXIH� XS� TEVXMGMTEXI�
MR� XLMW�WXYH]��8LIWI�ƼVQW�[IVI�WIPIGXIH�[MXL� XLI� MRXIRXMSR�
SJ�MHIRXMJ]MRK�MRHYWXVMIW�XLEX�EVI�VIPEXIH�XS�TLEVQEGIYXMGEPW��
TIXVSGLIQMGEPW�� ERH� GLIQMGEP� QERYJEGXYVMRK�� -R� SXLIV�
words, industries that can experience an organizational crisis 
PMOI�.SLRWSR�
�.SLRWSR��'SGE�'SPE��ERH�&VMXMWL�4IXVSPIYQ��
[IVI�XLI�XEVKIX��8LMW�[SYPH�MR�XYVR�QEOI�JSV�E�QSVI�REXYVEP�
VIWTSRWI�JVSQ�XLI�VIWTSRHIRX�SR�XLI�TIVGITXMSR�SJ�E�GVMWMW�
[MXLMR� XLI�ƼVQ��8LI�GSRXEGX�TIVWSR� MR�IEGL�GSQTER]�[EW�
EWOIH�XS�WIPIGX�E�TVSNIGX�QEREKIV�SV�WIRMSV�XIEQ�QIQFIV�
�VIWTSRHIRXW� EVI� TVMQEVMP]� TVSHYGX�TVSNIGX� QEREKIVW��
WIRMSV� XIEQ� QIQFIVW� SV� HITEVXQIRX� QEREKIVW� ERH�
HMVIGXSVW� [LS� [EW� [MXL� XLI� TVSNIGX� JVSQ� TVI�TVSXSX]TI�
XLVSYKL�PEYRGL��8LI�TVSNIGX�QEREKIV�[EW�EWOIH�XS�TVSZMHI�
XLI� TVSHYGX� ERH� MRHYWXV]� XLEX� XLI� ƼVQ� STIVEXIH� MR�� 0YOEW�
ERH�*IVVIPP� ������ERH�4SHWEOSJJ� ERH�3VKER� ������ JSYRH�
XLEX� QEREKIVW� VIP]� SR� XLIMV� S[R� WIPJ�VITSVXW� ERH� TVSZMHI�

*MKYVI���'SRGITXYEP�1SHIP�

Industry Number of Firms % of Sample

'LIQMGEPW 8 14.5

'SEXMRKW 4 7.3

'SRWYQEFPI�KSSHW 10 18.2

0YFVMGERX�1ERYJEGXYVMRK 4 7.3

2EXYVEP�+EW 1 1.8

4IXVSGLIQMGEP�1ERYJEGXYVMRK 12 21.8

4LEVQEGIYXMGEP�(VYK�1ERYJEGXYVMRK 12 21.8

4PEWXMGW 4 7.3

8SXEP 55 100%

8EFPI���-RHYWXV]�SJ�RI[�TVSHYGX�FIMRK�HIZIPSTIH�
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correlation and regression analyses. Industries ranged 
JVSQ� XLI� QERYJEGXYVMRK� SJ� TLEVQEGIYXMGEP� HVYKW� ERH�
SXLIV� GSRWYQEFPI� TEGOEKIH� KSSHW� XS� TPEWXMGW� ERH� XLI�
QERYJEGXYVMRK� SJ� TIXVSGLIQMGEP� VIPEXIH� TVSHYGXW� WYGL� EW�
JYIP�EHHMXMZIW��PYFVMGERXW��ERH�SXLIV�GLIQMGEPW��WII�8EFPI���

Measures

*SV� XLMW� WXYH]�� UYIWXMSRW� [IVI�QIEWYVIH� SR� E� 0MOIVX�X]TI�
WGEPI� JVSQ� �� !� WXVSRKP]� HMWEKVII� XS� ��� !� WXVSRKP]� EKVII��
8EFPI���TVSZMHIW�E�WYQQEV]�SJ�XLI�QIEWYVIW�

Dependent Variable

7YGGIWW 8S�STIVEXMSREPM^I�RI[�TVSHYGX�WYGGIWW��WM\�UYIWXMSRW�[IVI�EWOIH�VIJIVVMRK�XS�LS[�[IPP�XLI�TVSNIGX�
QIX�ZSPYQI��WEPIW��TVSƼX��63-��ERH�QEVOIX�WLEVI�I\TIGXEXMSRW���%PP�MXIQW�PSEHIH�SRXS�SRI�JEGXSV�ERH�
XLI�QIER�[EW�YWIH�EW�XLI�ZEVMEFPI�
6IJIVIRGIW��'SSTIV��������'SSTIV������

7TIIH 8S�STIVEXMSREPM^I�WTIIH��JSYV�UYIWXMSRW�[IVI�EWOIH���7MRGI�E�QYPXM�GSQTER]�ERH�QYPXM�MRHYWXV]�
WEQTPI�[EW�YWIH��XLI�WTIIH�XS�QEVOIX�HMJJIVIRGIW�MR�XLI�REXYVI�SJ�TVSNIGXW�[IVI�GSRXVSPPIH�F]�YWMRK�
VIPEXMZI�QIEWYVIW��8LMW�ETTVSEGL�ERH�MXIQ�GSRXIRX�[IVI�WMQMPEV�XS�XLEX�SJ�/IWWPEV�ERH�'LEOVEFEVXM�
�������7TIIH�XS�QEVOIX�[EW�EWWIWWIH�F]�GSQTEVMRK�EGXYEP�TIVJSVQERGI�XS�TVI�WIX�WGLIHYPIW��
GSQTER]�WXERHEVHW�ERH�WMQMPEV�GSQTIXMXMZI�TVSNIGXW�

6IJIVIRGI��/IWWPIV�ERH�'LEOVEFEVXM������

Independent Variables

-QTVSZMWEXMSR 8S�STIVEXMSREPM^I�MQTVSZMWEXMSR��XLI�JSPPS[MRK�XLVII�UYIWXMSRW�[IVI�EWOIH�����XLI�XIEQ�ƼKYVIH�SYX�
XLI�24(�TVSGIWW�EW�MX�[IRX�EPSRK�ZIVWYW�JSPPS[MRK�E�VMKMH�[IPP�HIƼRIH�TPER�����XLI�XIEQ�MQTVSZMWIH�
MR�HIZIPSTMRK�XLI�TVSHYGX�ZIVWYW�WXVMGXP]�JSPPS[MRK�XLI�TPER��ERH����XLI�XIEQ�MQTVSZMWIH�MR�
GSQQIVGMEPM^MRK�XLMW�TVSHYGX�ZIVWYW�WXVMGXP]�JSPPS[MRK�XLI�TPER���-XIQW�[IVI�EHETXIH�JVSQ�1SSVQER�
ERH�1MRIV��������8LI�QIER�SJ�XLIWI�MXIQW�[EW�YWIH�EW�XLI�ZEVMEFPI�

6IJIVIRGI��1SSVQER�ERH�1MRIV������

Moderating Factor

'VMWMW 8LVII�UYIWXMSRW�[IVI�EWOIH�XS�QIEWYVI�XLI�TIVGITXMSR�PIZIP�SJ�GVMWMW���7TIGMƼGEPP]��VIWTSRHIRXW�
[IVI�EWOIH�XLI�PIZIP�SJ�GVMWMW�MR�[MXLMR�XLIMV�SVKERM^EXMSR��IRZMVSRQIRX��ERH�[MXL�XLIMV�GYWXSQIVW�XLEX�
XLIMV�GYVVIRX�TVSNIGX�[SYPH�LIPT�WSPZI�

6IJIVIRGIW��&MPPMRKW�IX�EP���������7GLIMR������

8EFPI���7YQQEV]�SJ�1IEWYVIW�

VIPMEFPI� ERH�SFNIGXMZI� HEXE�� %PWS��,YFIV� ERH�4S[IV� ������
RSXI�XLEX�WMQTP]�EZIVEKMRK�QYPXM�WSYVGIW�MW�PIWW�PMOIP]�XS�FI�
EGGYVEXI�XLER�YWMRK�E�OI]�MRJSVQERX��%JXIV�XLI�WIPIGXMSR�SJ�
XLI� VIWTSRHIRXW�� XLI]�[IVI� MRJSVQIH� XLEX� XLIMV� VIWTSRWIW�
[SYPH� VIQEMR� ERSR]QSYW� ERH� XLIMV� VIWTSRWIW� [MPP� RSX�
FI� PMROIH� XS� E� GSQTER]� SV� TVSHYGX� REQI�� 8LMW� MRGVIEWIH�
XLI�QSXMZEXMSR� SJ� MRJSVQERXW� XS� GSSTIVEXI�[MXLSYX� JIEV� SJ�
VITVMWEPW��8S�MQTVSZI�XLI�EGGYVEG]�SJ�VIXVSWTIGXMZI�VITSVXW��
VIGIRX�TVSNIGXW�[IVI�WIPIGXIH�XS�IPMQMREXI�XLI�IPETWIH�XMQI�
between the events of interest and the collection of data. 
3J� XLI� ���� ƈGSRXEGX� TISTPIƉ� EWOIH� XS� TEVXMGMTEXI�� ���� SJ�
XLIQ� VIXYVRIH� E� UYIWXMSRREMVI� �ER� ����	� VIWTSRWI� VEXI��
SJ�[LMGL����LEH�WYƾGMIRX�HEXE� XS�FI� MRGPYHIH� MR�FSXL� XLI�
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/GCUWTG�8CNKFKV[���4GNKCDKNKV[

&IJSVI� XIWXMRK� XLI� TVSTSWIH� QSHIP�� XLI� WXVYGXYVI� ERH�
VIPMEFMPMX]�SJ�XLI�GSRWXVYGXW�[IVI�EWWIWWIH��8S�QIEWYVI�IEGL�
GSRWXVYGX�� E� JEGXSV� EREP]WMW� [EW� TIVJSVQIH� �SR� XLI� MXIQW�
EWOIH� MR� XLI� UYIWXMSRREMVI� EPSRK�[MXL� E� ZEVMQE\� VSXEXMSR�
QIXLSH� ERH� /EMWIV� RSVQEPM^EXMSR� XS� ZEPMHEXI� XLI� RYQFIV�
SJ�GSRWXVYGXW�YWIH�EW�[IPP�EW�XS�GSRƼVQ�[LIXLIV�XLI�MXIQW�
QIRXMSRIH� JSV� IEGL� GSRWXVYGX�[IVI� MRHIIH� GETXYVMRK� XLIMV�
VIWTIGXMZI� GSRWXVYGX� �8EFEGLRMGO� ERH� *MHIPP�� ������ %JXIV�
XLI� I\XVEGXMSR� SJ� GSQTSRIRXW� [MXL� ER� IMKIRZEPYI� "� ������
JSYV�ZEVMEFPIW�VIQEMRIH�I\TPEMRMRK�����	�SJ�XLI�ZEVMERGI��%�
PSEHMRK�JEGXSV�ZEPYI�SJ�����ERH�EFSZI�MR�IEGL�GSQTSRIRX�MR�
XLI�ZEVMQE\�VSXEXIH�GSQTSRIRX�QEXVM\�ZEPMHEXIH�XLI� MXIQW�
EW�EGGITXEFPI�QIEWYVIQIRXW�SJ�XLI�GSRWXVYGXW�

)EGL�ZEVMEFPI�MR�XLI�QSHIP�GSRWMWXIH�SJ�XLI�EZIVEKI�SJ�XLI�
MXIQW� MR� IEGL� GSQTSRIRX�� � 8S� IRWYVI� XLI� TVEGXMGEPMX]� SJ�
XLI�QIEWYVIW�� ER� %PTLE� VIPMEFMPMX]� XIWX� [EW� TIVJSVQIH�� %PP�
'VSRFEGLƅW�EPTLEW� �WII�8EFPI���[IVI�EFSZI� XLI�QMRMQYQ�
EGGITXEFPI�PIZIP�SJ�����EW�VIGSQQIRHIH�F]�2YREPP]�������

4 Empirical Findings 
%TKUKU�CPF�+ORTQXKUCVKQP

8S�HIXIVQMRI�MJ�E�GVMWMW�GER�TVIWIRX�ER�STTSVXYRMX]��TSWMXMZI�
bivariate correlations between crisis and each of the two 
SYXGSQIW�QYWX�FI�JSYRH��8LI�VIWYPXW�TVIWIRXIH�MR�8EFPI���
illustrate that indeed there is a positive correlation between 
GVMWMW�ERH�MQTVSZMWEXMSR��XLYW�WYTTSVXMRK�,���8LI�VIWYPXW�EPWS�
WLS[�XLEX�GVMWMW�WMKRMƼGERXP]�GSVVIPEXIW�[MXL�FSXL�WTIIH�ERH�
WYGGIWW��XLYW�WYTTSVXMRK�FSXL�,�E�
�,�F��%PWS��MX�MW�[SVXL�

Predictor Variable No. Items Mean Standard Deviation Alpha

4VIHMGXSV�:EVMEFPI
Improvisation 3 5.56 2.21 0.76

1SHIVEXMRK�:EVMEFPI
Crisis 3 4.58 2.32 0.74

(ITIRHIRX�:EVMEFPIW
New Product Success
Speed to Market

7
4

5.36
5.44

3.02
2.64

0.97
0.85

8EFPI���1IEWYVIW�ERH�6IPMEFMPMX]�

QIRXMSRMRK�XLEX�WTIIH�[EW�WMKRMƼGERXP]�VIPEXIH�XS�WYGGIWW�
EW�XLI]�LEH�E�GSVVIPEXMSR�GSIƾGMIRX�XLEX�MW�GSRWMWXIRX�[MXL�
past studies.

,]TSXLIWIW��E�
��F�WSYKLX�XS�EWWIWW�XLI�HIKVII�XS�[LMGL�
TVIHMGXSV�ZEVMEFPI� MQTVSZMWEXMSR�EPSRK�[MXL�GVMWMW�I\TPEMRIH�
XLI�ZEVMERGI�SJ�TVSNIGX�SYXGSQIW�WTIIH�ERH�WYGGIWW��8S�ƼRH�
WYTTSVX�JSV�XLI�ƼREP�X[S�L]TSXLIWIW��X[S�VIKVIWWMSR�QSHIPW�
[IVI�YWIH�XS�EWWIWW�XLI�ƼX�SJ�XLI�QSHIP�ERH�XLI�MQTEGX�SJ�
the predictor variable on both speed and success. In each 
GEWI�� XLI�ƼVWX� ZEVMEFPI� MR� XLI�QSHIP� MRGPYHIH� XLI�TVIHMGXSV�
ZEVMEFPI� MQTVSZMWEXMSR��8LI�RI\X�ZEVMEFPI� MR� XLI�QSHIP�[EW�
XLI� QSHIVEXMRK� ZEVMEFPI� GVMWMW�� 8LI� ƼREP� ZEVMEFPI� MR� XLI�
QSHIP�MRGPYHIH�E�GVSWW�TVSHYGX�FIX[IIR�MQTVSZMWEXMSR�ERH�
GVMWMW� XS�HIXIVQMRI�ER]� MRXIVEGXMSR�IJJIGX�FIX[IIR� XLI� X[S�
ZEVMEFPIW��-J�WS��XLI�VIWYPXW�[SYPH�MRHMGEXI�XLEX�MQTVSZMWEXMSR�
QE]�FI�FIXXIV�MR�XMQIW�SJ�GVMWMW�XLER�MR�XMQIW�SJ�WXEFMPMX]�

5RGGF�VQ�/CTMGV

8LI� ZEVMEFPI� MQTVSZMWEXMSR� [EW� JSYRH� XS� LEZI� E� RSR�
WMKRMƼGERX� MQTEGX�SR�WTIIH��8LI�WUYEVIH�GSVVIPEXMSR��62�!�
�������T� �������[EW�RSX�WMKRMƼGERXP]�HMJJIVIRX�JVSQ�̂ IVS��8LMW�
[SYPH�QIER� XLEX� MQTVSZMWEXMSR� MR�24(� MR� XLIWI� MRHYWXVMIW�
does not help speed the process of a new product launch. 
On the other hand, the variable crisis was found to have a 
WMKRMƼGERX�MQTEGX�SR�WTIIH�EW�XLI�WUYEVIH�GSVVIPEXMSR��62�!�
�������T� �������[EW�WMKRMƼGERXP]�HMJJIVIRX�JVSQ�^IVS��8LMW�
result is like the previous analysis indicating that a perceived 
GVMWMW� MW� TSWMXMZIP]� EWWSGMEXIH�[MXL� MQTVSZMWEXMSR� �,�� ERH�
XLI�WTIIH��,��[MXL�[LMGL�E�RI[�TVSHYGX�GER�FI�PEYRGLIH��
8LI�ƼREP�FPSGO�MR�XLI�VIKVIWWMSR�VIWYPXW�MRHMGEXIW�XLEX�XLIVI�
MW�RS�WMKRMƼGERX�MRXIVEGXMSR�FIX[IIR�MQTVSZMWEXMSR�ERH�GVMWMW�
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�62� !� �������²�62� !� ������� T�  � ������� XLYW� HIQSRWXVEXMRK�
RS� WYTTSVX� JSV� ,�E�� 8LMW� VIWYPX� MRHMGEXIW� XLEX� XLIVI� MW� RS�
WMKRMƼGERX�HMJJIVIRGI�MR�XLI�VIPEXMSRWLMT�SJ�MQTVSZMWEXMSR�ERH�
speed based on the perception level of crisis in the selected 
MRHYWXVMIW�[LIVI�ER�24(�XIEQ�[EW�[SVOMRK�SR�E�TVSNIGX��-R�
SXLIV�[SVHW�� XLI�TIVGITXMSR�SJ�E�GVMWMW�HSIW�RSX�QSHIVEXI�
XLI� VIPEXMSRWLMT�FIX[IIR�ER� MQTVSZMWEXMSREP� ETTVSEGL�ERH�
XLI�WTIIH�[MXL�[LMGL�E�24(�GER�PEYRGL�E�RI[�TVSHYGX�

0GY�2TQFWEV�5WEEGUU

8LI� ZEVMEFPI� MQTVSZMWEXMSR� [EW� JSYRH� XS� LEZI� E� RSR�
WMKRMƼGERX� MQTEGX� SR� WYGGIWW�� -R� XLI� WIPIGXIH� MRHYWXVMIW��
XLI� EQSYRX� SJ� MQTVSZMWEXMSR� HSRI� F]� XLI� 24(� XIEQ�
HSIW� RSX� WMKRMƼGERXP]� MQTEGX� XLI� SYXGSQI� SJ� XLI� TVSNIGX��
8LI� WUYEVIH� GSVVIPEXMSR� �62� !� ������� T�  � ������ [EW� RSX�
WMKRMƼGERXP]� HMJJIVIRX� JVSQ� ^IVS�� 8LI� ZEVMEFPI� GVMWMW� [EW�
JSYRH� XS�LEZI�E�QEVKMREPP]�WMKRMƼGERX� MQTEGX�SR�WYGGIWW��

8LMW� VIWYPX� MW� WPMKLXP]� HMJJIVIRX� JVSQ� ,�F� [LIVI� MX� [EW�
WLS[R�XLEX�E�TIVGIMZIH�GVMWMW�LEW�E�WMKRMƼGERX�EWWSGMEXMSR�
[MXL� E� WYGGIWWJYPP]� HIZIPSTIH� RI[� TVSHYGX�� 8LI� WUYEVIH�
GSVVIPEXMSR� �62� !� ������� T�  � ������ JSV� GVMWMW� [EW� TEVXMEPP]�
WMKRMƼGERXP]�HMJJIVIRX�JVSQ�^IVS�FEWIH�SR�XLI�T�ZEPYI�FIMRK�
YRHIV� XLI� WXERHEVH� SJ� ���� JSV� QEVKMREP� WMKRMƼGERGI�� 8LI�
ƼREP� FPSGO� MR� XLI� VIKVIWWMSR� VIWYPXW� MRHMGEXIW� XLEX� XLIVI� MW�
RS�WMKRMƼGERX� MRXIVEGXMSR�FIX[IIR� MQTVSZMWEXMSR�ERH�GVMWMW�
�62�!�������²�62�!��������T� ��������XLYW�HIQSRWXVEXMRK�RS�
WYTTSVX�JSV�,�F�

New Product Success           Speed to Market Crisis           Improvisation

New Product Success 1

Speed to Market 0.568** 1

Crisis 0.197* 0.360** 1

Improvisation 0.011 0.041 0.294** 1

��T� ����������T� �����

8EFPI����&MZEVMEXI�'SVVIPEXMSRW��2�!����

*MKYVI���6IWYPXW�SJ�'SRGITXYEP�1SHIP�
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��%QPVTKDWVKQPU�CPF�+ORNKECVKQPU
6JGQTGVKECN�+ORNKECVKQPU

*MVWX�� JI[�WXYHMIW�LEZI�EHHVIWWIH�GVMWMW�ERH� MXW�IJJIGXW�SR�
24(�� %W� WXEOILSPHIVW� EVI� MRGVIEWMRKP]� EPIVX� XS� TVSHYGX�
WEJIX]��GVMWMW�QEREKIQIRX�MW�YRHSYFXIHP]�FIGSQMRK�GVYGMEP�
XS� ƼVQW�� 8LMW� VIWIEVGL� ƼPPW� E� KET� F]� I\EQMRMRK� LS[� XLI�
TIVGITXMSR�SJ�E�GVMWMW�MQTEGXW�XLI�ƼVQƅW�24(�TVSGIWW��8LMW�
WXYH]��XS�WSQI�I\XIRX��MW�MR�PMRI�[MXL�XLI�H]REQMG�GETEFMPMXMIW�
XLISV]��[LMGL�WYKKIWXW�XLEX�WYGGIWWJYP�ƼVQW�WLSYPH�FI�EFPI�
XS�EHETX�XS�E�GLERKMRK�IRZMVSRQIRX�F]�YWMRK�E�GSQFMREXMSR�
SJ�XLIMV�GSQTIXIRGMIW��-R�XLMW�VIWIEVGL��XLI�GVMWMW�MW�ZMI[IH�
EW�ER�MQTEGXJYP�EWTIGX�SJ�XLI�IRZMVSRQIRX�ERH�WYKKIWX�XLEX�
24(�GER�FI�ER�IJJIGXMZI�WSPYXMSR�JSV�E�GVMWMW�

7IGSRH�� MRJSVQEXMSR� WLEVMRK� MW� ZMI[IH� EW� E� OI]� WYGGIWW�
JEGXSV�JSV�24(��8VS]�IX�EP��������ERH�MRJSVQEP�GSQQYRMGEXMSR�
MW� E� ZILMGPI� SJ� WLEVMRK� �7EQVE� IX� EP��� ������ %W�24(� XIEQ�
QIQFIVW�FIGSQI�PIWW�JSVQEP�HYVMRK�E�GVMWMW�� XLI]�[MPP�VIP]�
PIWW�SR�XLI�YWI�SJ�JSVQEP�GSQQYRMGEXMSR�QIXLSHW�EW�XLMW�
[MPP� MRGVIEWI�24(� XMQI�� IQFVEGI� MRJSVQEP� GSQQYRMGEXMSR�
[LMGL�GER�PIEH�XS�XLI�24(�XIEQ�MQTVSZMWMRK�QSVI�HYVMRK�E�
GVMWMW��ERH�WLSYPH�WTIIH�YT�XLI�24(�TVSGIWW�

8LMVH��[I�ƼRH�XLI�I\MWXIRGI�SJ�MQTVSZMWEXMSR�ERH�WYGGIWWJYP�
SYXGSQIW�FVSYKLX�SYX�F]�E�GVMWMW�FYX�RSX� PMROMRK� XLI� XLVII�
XSKIXLIV�� 8LMW� WLIHW� PMKLX� SR� WMQYPXERISYW� XLISVIXMGEP�
HIZIPSTQIRX�SJ�XLI�GSRGITXYEP�JVEQI[SVO��8LI�QSHIVEXMRK�
ZEVMEFPI�SJ�GVMWMW�HSIW�LEZI�ER�MQTEGX�SR�MQTVSZMWEXMSR�ERH�
TVSNIGX� SYXGSQIW� FYX� MR� XLMW� WXYH]�� MQTVSZMWEXMSR� GERRSX�
FI� PMROIH� [MXL� TSWMXMZI� TVSNIGX� SYXGSQIW�� 8LMW� GVIEXIW� E�
QEREKIVMEP� HMPIQQE� [LMGL� [MPP� FI� HMWGYWWIH� MR� XLI� RI\X�
section.

/CPCIGTKCN�+ORNKECVKQPU

8LI� QM\IH� IJJIGXW� SJ� GVMWMW� TIVGITXMSR� SR� MQTVSZMWEXMSRW�
PIEH� XS� E� OI]� UYIWXMSR� JSV�QERKIVW��[LEX� MW� XS� FI� HSRI� MJ�
MQTVSZMWEXMSR�[SRƅX�LIPT�XLI�24(�XIEQ�WYGGIIH�MR�E�GVMWMW#�

*MVWX�� MQTVSZMWEXMSR� MW� E� HIJEYPX� SYXGSQI� SJ� E� GVMWMW��
WYKKIWXMRK�XLEX�MX�GERRSX�FI�GSQTPIXIP]�EZSMHIH�EW�E�GVMWMW�
VIUYMVIW�WSQIXLMRK�RI[�ERH� PIWW�JSVQEP�� -R�XLI�SRWIX�SJ�E�
GVMWMW��ER�24(�XIEQ�[MPP�MQTVSZMWI�ERH�WLEVI�MRJSVQEXMSR�MR�
ER� MRJSVQEP� QERRIV� F]� GSQQYRMGEXMRK� SYXWMHI� SJ� JSVQEP�
GLERRIPW�� ,S[IZIV�� E� FEPERGIH� ETTVSEGL� WLSYPH� I\MWX��

;LMPI�24(�XIEQW� MQTPIQIRX�ER� MQTVSZMWEXMSREP�ETTVSEGL��
E�QSHIVEXI� PIZIP�SJ� MX�QE]�FI� MHIEP�WS� XLEX� XLI]�GER�EZSMH�
errors on the account of a lack of a structured approach 
[LMPI�RSX�WTIRHMRK� XSS�QYGL�IJJSVX�SR�E� JSVQEP�ETTVSEGL�
XS�KIX�XLI�NSF�HSRI��8SS�QYGL�MQTVSZMWEXMSR�[MPP�LMRHIV�XLI�
TSWMXMZI�IJJIGX�SJ�TIVGIMZIH�GVMWMW�SR�XLI�24(�XIEQ�EW�XMQI�
MW�WTIRX�MRIƾGMIRXP]�ERH�MRGSVVIGX�HIGMWMSRW�EVI�FIMRK�QEHI�
ERH�SV�I\IGYXIH�[MXLSYX�E�JSVQEP�TVSGIWW�JSV�GSRWMHIVEXMSR�

7IGSRH�� MJ� E� XIEQ� QEMRXEMRW� E� QSHIVEXI� PIZIP� SJ�
MQTVSZMWEXMSR�� [LEX� IPWI� GER� E� XIEQ� HS� XS� JEGMPMXEXI� E�
TIVGIMZIH� GVMWMW� MR� XLI� 24(� TVSGIWW#� 3RI� WSPYXMSR� MW� XLEX�
QEREKIVW�WLSYPH�GSRWMHIV�MRGSVTSVEXMRK�E�QSVI�WXVYGXYVIH�
TVSGIWW�EW�XLI�24(�XIEQ�HSIW�RSX�RIIH�XS�GSQQYRMGEXI�XS�
external shareholders when an organizational crisis occurs. 
8LI]�GER�JSGYW�SR�KIXXMRK�XLI�TVSNIGX�HSRI�WYGGIWWJYPP]�F]�
IRWYVMRK�XLEX�XLI�UYEPMX]�SJ�XLI�RI[�TVSHYGX�QIIXW�VIUYMVIH�
WXERHEVHW�F]�XLI�ƼVQƅW�MRHYWXV]�

8LMVH�� WMRGI� I\XIVREP� GSQQYRMGEXMSR� MW� X]TMGEPP]� HSRI� F]�
TYFPMG� VIPEXMSRW� ERH�SV� WIRMSV� QEREKIQIRX�� MX� QE]� LIPT�
JEGMPMXEXI�MRJSVQEXMSR�WLEVMRK�MJ�XST�QEREKIQIRX�MW�MRZSPZIH�
MR�XLI�24(�TVSGIWW��%�LMKL�HIKVII�SJ�WIRMSV�MRZSPZIQIRX�ERH�
WYTTSVX�GER�VIHYGI�XLI�24(�XIEQ�QIQFIVWƅ�ER\MIX]�PIZIPW�
FVSYKLX�SYX�F]�E�GVMWMW�F]�VIEWWYVMRK�XLI�XIEQ�SJ�XLIMV�VSPI�
ERH� TVSZMHMRK� VIWSYVGIW� JSV� XLIQ� XS� IRWYVI� XLEX� XLI]� EVI�
GSRƼHIRX�MR�XLIMV�I\IGYXMSR�SJ�XLI�24(�TVSGIWW�MR�E�XMQIPMIV�
QERRIV��8LMW�GSYPH�MR�XYVR��VIHYGI�XLI�XMQI�RIIHIH�JSV�24(�
ERH� MRGVIEWI� XLI� PMOIPMLSSH� SJ� GSQTPIXMRK� E� TVSNIGX� JEWXIV�
ERH�QSVI�WYGGIWWJYPP]�

��4GUGCTEJ�.KOKVCVKQPU���(WVWTG�
Research

8LMW�VIWIEVGL�MW�RSX�[MXLSYX�PMQMXEXMSRW�

*MVWX�� [LMPI� [I� WXYHMIH� QYPXMTPI� MRHYWXVMIW� XLEX� HIEP� [MXL�
GLIQMWXV]� ERH� GLIQMGEP� IRKMRIIVMRK�� GVMWIW� MR� HMJJIVIRX�
MRHYWXVMIW� QE]� TPE]� ZEV]MRK� VSPIW�� -R� XLMW� VIKEVH�� JYXYVI�
VIWIEVGL� WLSYPH� I\EQMRI� XLI� YRMUYIRIWW� SJ� MRHYWXV]�
GLEVEGXIVMWXMGW�� 24(� XIEQW� STIVEXMRK� MR� MRHYWXVMIW� XLEX�
EVI� YWIH� XS� TVSHYGX� VIGEPPW� HYI� XS� WYF�WXERHEVH� GLIQMGEP�
GSQTSWMXMSR�MR�JSSH�UYEPMX]�SV�TLEVQEGIYXMGEPW�QE]�LEZI�ER�
EHZERXEKI�[LIR�MX�GSQIW�XS�E�GVMWMW�EW�XLI]�EVI�QSVI�VIEH]�
XS�EHETX�XS�VIQSZMRK�TVSHYGXW�JVSQ�XLI�VIXEMP�WTEGI��3R�XLI�
SXLIV�LERH��ƼVQW�MR�TPEWXMGW�ERH�TIXVSGLIQMGEPW�QE]�LEZI�
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E�QSVI�HMƾGYPX�XMQI�EHETXMRK��-J�E�TPEWXMGW�QERYJEGXYVIV�SV�
SMP�VIƼRIV�QEOIW�WYF�WXERHEVH�TVSHYGXW�XLEX�EVI�YRVIPMEFPI�
ERH�FVIEO�IEWMP]�� XLMW�QE]�RSX�RIGIWWEVMP]�GEYWI� MPPRIWW� XS�
the public. In other words, a sudden threatening event in 
SRI� MRHYWXV]�QE]� LEZI� ƼVQW� XLEX� EVI� PIWW� WYVTVMWIH� XLER�
SXLIVW� XLEX� EVI�QSVI� PMOIP]� XS� FI� MQTEGXIH� MR�QSVI� WXEFPI�
IRZMVSRQIRXW�[LIVI�ƼVQW�MR�ER�MRHYWXV]�STIVEXI�YRHIV�XLI�
E\MSQ�SJ�ƈFYWMRIWW�EW�YWYEPƉ��7YGL�ƼVQW�MR�WEMH�MRHYWXVMIW�
QE]�WYJJIV�QYGL�QSVI�HYVMRK�E�GVMWMW��XLIVIF]�TYXXMRK�XLIMV�
survival at risk.

7IGSRH�� QSHIP� XIWXMRK� [EW� FEWIH� SR� WYVZI]� VIWTSRWIW��
%W�WYGL��MX�MW�VIGSQQIRHIH�XLEX�VIWIEVGLIVW�GSPPIGX�EGXYEP�
ƼRERGMEP�QIEWYVIW��I�K��VIZIRYI�FIJSVI��HYVMRK��ERH�EJXIV�E�
GVMWMW�XS�I\EQMRI�XLI� MQTEGX�SJ�XLI�RI[�TVSHYGX�XLEX�[EW�
HIZIPSTIH� ERH� PEYRGLIH�� (SMRK� WS� [MPP� FIXXIV� WLS[� ƼVQW�
XLEX�WYGGIWWJYPP]�QEREKIH� XLI�GVMWMW�ERH� XLSWI� XLEX�HMHRƅX�
so that different factors can be considered for future study.

8LMVH�� GSRGITXYEPM^EXMSR� SJ� GVMWMW� MR� XLMW� WXYH]� JSGYWIW� SR�
YXMPM^MRK�24(�EW�E�WSPYXMSR�XS�XLI�TIVGIMZIH�XLVIEX�SJ�E�GVMWMW��
=IX�� XLI� GEYWI� SJ� XLI� GVMWMW�QE]� FI� XLI� JEMPYVI� SJ� XLI� RI[�
TVSHYGX��*SV�I\EQTPI��E�RI[�TLEVQEGIYXMGEP�HVYK�XLEX�LEW�
EHZIVWI�IJJIGXW�SR�TEXMIRXW�GER�QEOI�XLI�RI[�TVSHYGX�FSXL�
XLI�GEYWI�SJ� XLI�GVMWMW�EW�[IPP�EW� XLI� VIWYPX�SJ�SRI��*YXYVI�
WXYHMIW�GER�WXYH]�WTIGMƼGEPP]�XLI�GSRWYQEFPIW�MRHYWXV]�SJ�
JSSH�ERH�TLEVQEGIYXMGEPW�JVSQ�E�PSRKMXYHMREP�TIVWTIGXMZI��

7 Conclusion

8LVSYKL�IQTMVMGEP�I\EQMREXMSR�SJ�SYXGSQIW�SJ�24(��WTIIH�

� WYGGIWW�� MXW� TVSTSWIH� ERXIGIHIRX� �MQTVSZMWEXMSR�� ERH�
QSHIVEXSV� �GVMWMW�� XLMW� WXYH]� HIQSRWXVEXIW� EWWSGMEXMSRW�
FIX[IIR� XLIWI� ZEVMEFPIW�� +IRIVEPP]�� XLI� HEXE� WYTTSVX� XLI�
TVSTSWMXMSRW�SJ�XLMW�VIWIEVGL��7MKRMƼGERX�VIPEXMSRWLMTW�[IVI�
GSRƼVQIH� FIX[IIR� GVMWMW� ERH� MQTVSZMWEXMSR�� EW� [IPP� EW�
GVMWMW� ERH� SYXGSQIW� �FSXL� WTIIH� ERH� WYGGIWW�� LS[IZIV��
MQTVSZMWEXMSR�[EW� RSX� EWWSGMEXIH�[MXL� TSWMXMZI� SYXGSQIW�
SJ�24(��8LIWI�ƼRHMRKW�MRGVIEWMRKP]�GSRƼVQ�XLI�XLISV]�XLEX�
E�GVMWMW�MW�RSX�SRP]�WSQIXLMRK�XS�EZSMH�FYX�GER�WIVZI�EW�ER�
opportunity to shine and prosper.

8LI� VIWYPXW� EPWS� MPPYWXVEXI� XLEX� [LMPI� E� GVMWMW� QE]� PIEH� XS�
MQTVSZMWEXMSR�� XLMW� HSIW� RSX� RIGIWWEVMP]� QIER� XLEX� XIEQ�
MQTVSZMWEXMSR� [MPP� LEZI� QSVI� SJ� E� WMKRMƼGERX� MQTEGX� SR�
RI[�TVSHYGX�WYGGIWW�YRHIV�GVMWMW�GSRHMXMSRW�XLER�RSX��8LI�
MRZIWXMKEXIH� MRHYWXVMIW� JSV� XLMW� WXYH]�[IVI� PMQMXIH� XS�ƼVQW�
XLEX�EVI�LIEZMP]�MRZSPZIH�[MXL�GLIQMGEPW��8LIVIJSVI��MX�GER�SRP]�
FI�MRJIVVIH�XLEX�E�GVMWMW�QE]�PIEH�XLI�24(�XIEQ�XS�MQTVSZMWI��
LS[IZIV�� XLI� XIEQ�TIVJSVQIH�SXLIV� XEWOW�EWWSGMEXIH�[MXL�
24(�XLEX�[SYPH�PIEH�XS�WYGGIWWJYP�SYXGSQIW�HYVMRK�E�GVMWMW�
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��4GHGTGPEGU

%OKʳR�� %�)��� &]VRI�� .�'��� 0]RR�� +�7��� 
� /IWOMR�� ,�� �������
8IEQ� WXVIWWSVW�� QEREKIQIRX� WYTTSVX�� ERH� TVSNIGX� ERH�
TVSGIWW� SYXGSQIW� MR� RI[� TVSHYGX� HIZIPSTQIRX� TVSNIGXW��
8IGLRSZEXMSR��27�����TT����������

%OKʳR��%��)���0]RR��+��7���
�&]VRI��.��'���������%RXIGIHIRXW�ERH�
GSRWIUYIRGIW� SJ� YRPIEVRMRK� MR� RI[� TVSHYGX� HIZIPSTQIRX�
XIEQW��.SYVREP�SJ�4VSHYGX� -RRSZEXMSR�1EREKIQIRX��23����
pp. 73-88.

%QEFMPI�� 8�� 1��� ������� 'VIEXMZMX]� MR� GSRXI\X�� &SYPHIV�� '3��
;IWXZMI[�4VIWW�

%RSR]QSYW���������(MWEWXIV�(EXEFEWI��(MWEWXIV�4VIZIRXMSR�
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www.cpsc.gov

[[[�QIVVMEQ�[IFWXIV�GSQ

<Y�� /�� 
� 0M��;�� ������� %R� IXLMGEP� WXEOILSPHIV� ETTVSEGL� XS�
GVMWMW� GSQQYRMGEXMSR�� %� GEWI� WXYH]� SJ� *S\GSRRƅW� �����
IQTPS]II�WYMGMHI�GVMWMW��.SYVREP�SJ�&YWMRIWW�)XLMGW��117����
pp. 371-386.
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#22'0&+:����37'56+100#+4'

Respondents were initially asked:

;LEX� MRHYWXV]�[EW� XLMW�TVSHYGX� MR#�4PIEWI�FVMIƽ]�HIWGVMFI�
this product:

*SV�IEGL�SJ� XLI�ZEVMEFPIW�� VIWTSRHIRXW�[IVI�EWOIH� XS� VEXI�
the following questions based on the instructions below:

8S� [LEX� I\XIRX� HSIW� IEGL� SJ� XLI� JSPPS[MRK� WXEXIQIRXW�
GSVVIGXP]� HIWGVMFI� XLI� WIPIGXIH� TVSNIGX#� 4PIEWI� VEXI� IEGL�
SJ� XLI� JSPPS[MRK� MXIQW� XS� MRHMGEXI� XLI� I\XIRX� XS�[LMGL� ]SY�
agree or disagree where 0 = STRONGLY DISAGREE, 10 = 
STRONGLY AGREE,� ERH� XLI� RYQFIVW� FIX[IIR� �� ERH� ���
MRHMGEXI�ZEVMSYW�HIKVIIW�SJ�EKVIIQIRX�SV�HMWEKVIIQIRX�

#22'0&+:��#��(CEVQT�#PCN[UKU�QH�2TGFKEVQT�
8CTKCDNG�
NQCFKPI�HCEVQT�

Team Improvisation (0 = strongly disagree, 10 = strongly 
agree)

8LI�XIEQ�ƼKYVIH�SYX�XLI�RI[�TVSHYGX�HIZIPSTQIRX�TVSGIWW�
EW�MX�[IRX�EPSRK�ZW��JSPPS[MRK�E�VMKMH�[IPP�HIƼRIH�TPER�������

8LI�XIEQ�MQTVSZMWIH�MR�HIZIPSTMRK�XLMW�TVSHYGX�ZW��WXVMGXP]�
JSPPS[MRK�XLI�TPER�������

8LI� XIEQ� MQTVSZMWIH� MR� GSQQIVGMEPM^MRK� XLMW� TVSHYGX� ZW��
WXVMGXP]�JSPPS[MRK�XLI�TPER�������

)MKIRZEPYI�!�����

4IVGIRXEKI�SJ�ZEVMERGI�I\TPEMRIH�!�����

#22'0&+:��$��(CEVQT�#PCN[UKU�QH�2TGFKEVQT���
/QFGTCVKPI�8CTKCDNG�
NQCFKPI�HCEVQT�

Crisis (0 = strongly disagree, 10 = strongly agree)

8LI� XIEQ� JIPX� XLEX� XLIVI� [EW� E� GVMWMW� MR� XLI� GSQTER]� SV�
HMZMWMSR��PS[IV�WEPIW��TVSƼXW��IXG��XS�[LMGL�XLMW�TVSNIGX�[SYPH�
LIPT�WSPZI��������

8LI� XIEQ� JIPX� XLEX� XLIVI� [EW� E� GVMWMW� MR� XLI� IRZMVSRQIRX�
�GSRGIVRMRK�GSQTIXMXSVW�
WYTTPMIVW� SV� PIKEP� VIKYPEXMSRW� XLEX� XLMW� TVSNIGX�[SYPH�LIPT�
EPPIZMEXI��������

8LI� XIEQ� JIPX� XLEX� XLIVI� [EW� E� GVMWMW� [MXL� GYWXSQIVW� SV�
TSXIRXMEP� GYWXSQIVW� XLEX� XLMW� TVSNIGX� [SYPH� LIPT� WSPZI��
������

)MKIRZEPYI�!�����
4IVGIRXEKI�SJ�ZEVMERGI�I\TPEMRIH�!�����

#22'0&+:��%��(CEVQT�#PCN[UKU�QH�&GRGPFGPV�
8CTKCDNG�
NQCFKPI�HCEVQT�

Speed to Market (0 = strongly disagree, 10 = strongly agree)

8LMW� TVSNIGX� [EW� HIZIPSTIH� ERH� PEYRGLIH� JEWXIV� XLER� XLI�
QENSV�GSQTIXMXSV�JSV�E�WMQMPEV�TVSHYGX��������

8LMW� TVSNIGX� [EW� GSQTPIXIH� MR� PIWW� XMQI� XLER� [LEX� [EW�
GSRWMHIVIH�RSVQEP�ERH�GYWXSQEV]�JSV�SYV�MRHYWXV]���������

8LMW� TVSNIGX� [EW� PEYRGLIH� SR� SV� ELIEH� SJ� XLI� SVMKMREP�
WGLIHYPI�HIZIPSTIH�EX�MRMXMEP�TVSNIGX�KS�ELIEH��������

8ST�QEREKIQIRX�[EW�TPIEWIH�[MXL�XLI�XMQI�MX�XSSO�XLI�24(�
XIEQ�JVSQ�WTIGW�XS�JYPP�GSQQIVGMEPM^EXMSR��������

)MKIRZEPYI�!�����

4IVGIRXEKI�SJ�ZEVMERGI�I\TPEMRIH�!�����

New Product Success (0 = strongly disagree, 10 = strongly 
agree)

8LMW�TVSNIGX�QIX�SV�I\GIIHIH�ZSPYQI�I\TIGXEXMSRW�������

8LMW�TVSNIGX�QIX�SV�I\GIIHIH�XLI���WX�]IEV�RYQFIV�I\TIGXIH�
XS�FI�TVSHYGIH�ERH�GSQQIVGMEPM^IH�������
8LMW� TVSNIGX� SZIVEPP�� QIX� SV� I\GIIHIH� WEPIW� I\TIGXEXMSRW��
0.925

8LMW�TVSNIGX�QIX�SV�I\GIIHIH�TVSƼX�I\TIGXEXMSRW��������

https://nbn-resolving.org/urn:nbn:de:hbz:6-72059465724
https://www.doi.org/10.17879/72059465486
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8LMW� TVSNIGX� QIX� SV� I\GIIHIH� VIXYVR� SR� MRZIWXQIRX� �63-�
expectations. 0.840

8LMW�TVSNIGX�QIX�SV�I\GIIHIH�GYWXSQIV�I\TIGXEXMSRW�������
8LMW� TVSNIGX�QIX� SV� I\GIIHIH�QEVOIX� WLEVI� I\TIGXEXMSRW��
0.886

)MKIRZEPYI�!�����

4IVGIRXEKI�SJ�ZEVMERGI�I\TPEMRIH�!������

https://nbn-resolving.org/urn:nbn:de:hbz:6-72059465724
https://www.doi.org/10.17879/72059465486
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Commentary
Hans-Christian Stolzenberg*,1, Christopher Blum*, Anja Klauk*

How chemicals can serve people sustainably without polluting the planet: 
through common objectives, integration, and more effective cooperation 

* Hans-Christian Stolzenberg, hans-christian.stolzenberg@uba.de, Christopher Blum, christopher.blum@uba.de, Anja Klauk, anja.klauk@ 
uba.de, German Environment Agency (Umweltbundesamt UBA), International Chemicals Management (IV 1.1), Wörlitzer Platz 1, 06844 
Dessau-Roßlau, Germany. 
1 Corresponding Author – please note that the views expressed in this commentary are in the authors’ sole responsibility and, despite 
XLIMV�TIVXMRIRX�MRZSPZIQIRX�MR�SƾGMEP�TVSGIWWIW��HS�RSX�RIGIWWEVMP]�VIƽIGX�TSWMXMSRW�SJ�XLI�+IVQER�)RZMVSRQIRX�%KIRG]�9&%��XLI�������������
+IVQER�*IHIVEP�1MRMWXV]�JSV�XLI�)RZMVSRQIRX��2EXYVI�'SRWIVZEXMSR��2YGPIEV�7EJIX]�ERH�'SRWYQIV�4VSXIGXMSR��SV�XLI�*IHIVEP�6ITYFPMG�SJ�
Germany.

Humans have mastered quite some crises. And we will need 
to master global ones in the near and distant future. Common 
sense and lessons learned along the way consistently 
attest to the fact that proper and resolute cooperation, 
towards clear joint objectives, is key for successful crisis 
management.

The Executive Director of the United Nations Environment 
Programme UNEP, Inger Andersen, has delivered strong 
messages about the challenge of the triple planetary crisis 
of climate change, biodiversity loss and pollution (Andersen, 
2020). Public and policy attention are already high on the 
urgency to tackle climate change. By contrast, awareness 
EFSYX�XLI�WMKRMƼGERGI�SJ�FMSHMZIVWMX]�PSWW�ERH�TSPPYXMSR�LEW�
still to catch up. Both policymakers and the broader public 
will perceive the obvious role of chemicals in pollution. 
However, closer inspection reveals that chemicals are 
janiform, having a truly cross-sectional role: while chemicals 
are in many ways required for societal well-being, the ways 
chemicals are globally produced, used and disposed of, 
still contribute to all three aforementioned crises. Thinking 
ahead, it has become clear that many if not most solutions 
for sustainable development will require a much more 
conscious use of chemicals.

It is therefore urgent to advance common understanding 
of how the production and use of chemicals serve people, 
ensuring wellbeing and sustainable development globally 

without polluting the planet. This commentary intends to 
foster discussions on several pertinent aspects on the road 
to such common understanding and towards apt global 
goals for joint action.

A serious global pollution situation and 
EJGOKECN�KPVGPUKƓECVKQP�IQGU�QP

The basic and comprehensive document expanding on 
global chemical pollution is the second edition of the 
Global Chemicals Outlook GCO-II (UNEP, 2019). It assesses 
progress towards the 2020 goal (see below), explores the 
PMROEKIW�FIX[IIR�GLIQMGEPW�ERH�[EWXI��TVSZMHIW�WGMIRXMƼG�
input, and proposes measures to reach relevant Sustainable 
Development Goals (SDGs) and targets up to and beyond 
2020.

GCO II delivers key messages as follows: Opportunities to 
advance sustainable consumption, production and product 
innovation do exist, but global megatrends in chemical-
intensive sectors like construction, agriculture, electronics, 
cause ongoing growth of global chemicals production, and 
still result in too much releases of hazardous substances 
and other pollutants. These releases are often just 
temporarily postponed by accumulation of hazardous 
substances in material stocks and products being disposed 

Introduction
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of one day, many still ending up in the environment. Aptly 
HIRSXIH� EW� GLIQMGEP� MRXIRWMƼGEXMSR�� GLIQMGEP� TVSHYGXMSR�
capacity and turnover double every 15 years, the number 
of new chemicals increases, further diversity and spread of 
chemical uses and combinations are on the rise.

8LMW�MRXIRWMƼGEXMSR�LEW�E�XERKMFPI�MQTEGX�SR�LYQER�LIEPXL��
According to the Lancet Commission on Pollution and 
Health (Fuller et al., 2022), pollution causes more than 9 
million deaths each year globally. Evidence suggests there 
is no improvement in sight. A decline in death rates from 
household air and water pollution among people living in 
extreme poverty is offset by other pollution like ambient air 
pollution and toxic chemical pollution. Deaths due to these 
modern forms of pollution have increased by 66% since 
2000. They are driven by industrialisation, uncontrolled 
urbanisation, population growth, fossil fuel combustion, and 
absence of an adequate national or international policy for 
the safe management of chemicals. Pollution remains a 
major global threat to health and prosperity, particularly in 
low- and middle-income countries (LMICs). Some 1.8 million 
deaths per year from pollution, of which 90% occur in LMICs, 
EVI� EXXVMFYXEFPI� XS� PIEH�ERH�SXLIV� GLIQMGEPW��8LI�ƼKYVI� MW�
E�GSRWIVZEXMZI�IWXMQEXI�ERH� XLI� VIEP�ƼKYVI� MW� PMOIP]�LMKLIV��
-RXIRWMƼIH�IJJSVXW�KIEVIH�XS[EVHW�QMXMKEXMSR�ERH�TVIZIRXMSR�
are sorely needed, which implies adequate capacity building 
particularly in LMICs on institutional, regulatory, governance, 
implementation, and research levels. The push should be 
globally integrated and synergic.

Common objectives: High ambition agreed, 
TGUJCRGF��CPF�UVKNN�PQV�UWHƓEKGPVN[�GHHGEVKXG

A common chemicals 2020 goal was originally formulated 
in the 2002 Johannesburg World Summit’s implementation 
plan. It now appears in reworded shape as target 12.4 of the 
2030 Agenda for Sustainable Development: 

“By 2020, achieve the environmentally sound management 
of chemicals and wastes throughout their lifecycles, in 
accordance with agreed international frameworks, and 

WMKRMƼGERXP]� VIHYGI� XLIMV� VIPIEWI� XS� EMV�� [EXIV� ERH� WSMP� MR�
order to minimize their impacts on human health and the 
environment.”2

While this time-bound target is ambitious, both the GCO-II 
as well an independent evaluation of the Strategic Approach 
to International Chemicals Management SAICM3  concluded 
that the international community missed the 2020 goal 
(SAICM, 2019). The critical analyses also pointed out that 
solutions do exist, which nevertheless urgently need to be 
implemented and scaled up with more ambitious worldwide 
action by all stakeholders (“business as usual is not an 
option”).

At the UN level, there are at least some dedicated Multilateral 
)RZMVSRQIRXEP� %KVIIQIRXW� �1)%� JSGYWWMRK� SR� WTIGMƼIH�
problems in the chemicals and waste cluster: the Stockholm, 
Basel, Rotterdam and Minamata Conventions and just 
a few more. Most recently a Plastics Convention is under 
preparation, with a full life-cycle approach stretching from 
design to production to circularity to reducing, managing 
and preventing waste. An essential basis for all chemicals 
management is the Globally Harmonized System GHS for 
GPEWWMƼGEXMSR� ERH� PEFIPPMRK� SJ� GLIQMGEPW�� M�I�� WYFWXERGIW�
and mixtures. SAICM includes a global agreement on 
WTIGMƼIH� MWWYIW� SJ� GSRGIVR�� WYGL� EW� PIEH� MR� TEMRX� ERH�
highly hazardous pesticides.4 While these are proven tools, 
effective implementation is still missing in many regions.

Prominent regional instruments include the European 
Union’s CLP and REACH Regulations, the latter being a 
model for several countries in other regions, including South 
/SVIE�ERH�8ʳVOM]I��8LIVI�EVI�EPWS�ƽEKWLMT�MRMXMEXMZIW�PMOI�XLI�
European Union’s Zero Pollution Ambition with its Action 
Plan5  and the recently launched European Partnership for 
the Assessment of Risks from Chemicals (PARC).6

While all these efforts are desperately needed, they are by 
RS�QIERW�WYƾGMIRX�XS�VI�SVMIRX�XLI�QEGLMRIV]�SJ�GLIQMGEPW�
and waste handling towards sustainability at the global level. 
The list of shortcomings in managing chemicals sustainably 
is endless: trade in products of unknown composition, wild 
waste dumping, regrettable substitution, resource extraction 

2 See https://sdgs.un.org/2030agenda, accessed 18 Sep 2022
3 www.saicm.org, accessed 18 Sep 2022
4�7II�LXXT���WEMGQ�SVK�-QTPIQIRXEXMSR�)QIVKMRK4SPMG]-WWYIW�XEFMH������PERKYEKI�IR�97�(IJEYPX�EWT\��EGGIWWIH����7IT�����
5 https://environment.ec.europa.eu/strategy/zero-pollution-action-plan_en, accessed 18 Sep 2022
6�*YVXLIV�MRJSVQEXMSR�EZEMPEFPI�EX�LXXTW���[[[�ERWIW�JV�IR�GSRXIRX�IYVSTIER�TEVXRIVWLMT�EWWIWWQIRX�VMWOW�GLIQMGEPW�TEVG
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from fossil raw materials, lack of institutional capacity, 
regulation, and effective cooperation, as well as major 
funding gaps. Those gaps cannot be closed by state budgets 
alone, including sources like the Global Environment Facility 
(GEF)7��ERH�XLYW�EPWS�VIUYMVI�WMKRMƼGERXP]�MRGVIEWIH�ƼRERGMEP�
support from the private sector.

Overall, the GCO-II analysis of existing reporting schemes 
and indicators reveals a fragmented landscape of the 
mechanisms developed under multilateral treaties, SAICM 
and the 2030 Agenda for Sustainable Development and 
other regulatory and voluntary instruments. In spite of the 
availability of many proper instruments, tools and solutions, 
neither disrespecting all commendable existing efforts in 
chemicals and waste management, it still holds true that 
they fall short of the 2020 ambition. 

Objectives towards sustainability: green 
and sustainable chemistry, chemicals and 
sustainable development

There is broad agreement that an overall policy concept 
and cohesive technical criteria are necessary to provide 
clear orientation if we want to reshape the way we produce, 
consume and use chemicals.

In 1998, Anastas and Warner have described a Green 
Chemistry8  by twelve principles. These are not only 
important for the synthesis of chemicals, but have added 
urgency to the issue of responsible chemistry. In an 
International Workshop on Sustainable Chemistry 27-29 
Jan 2004, UBA and OECD developed in-depth criteria for 
sustainable chemistry, combining ecological, social and 
economic attributes of sustainability in chemistry (UBA, 
2009). More than ten years later, UNEP’s Sustainable 
Chemistry Initiative developed ten objectives and guiding 
considerations for green and sustainable chemistry as part 
of the UNEP Green and Sustainable Framework Manual 
to inspire and guide relevant stakeholders (UNEP, 2020). 
They range from green molecular design to safeguarding 

XLEX� XLI� YWI� SJ� GLIQMGEPW� XS� JYPƼP� WSGMIXEP� RIIHW� EVI� ZSMH�
of pollution or other adverse impacts. In this respect, UNEP 
provides a blueprint for orienting chemistry innovations 
towards sustainability. Complementing the UNEP efforts, 
e.g. the International Sustainable Chemistry Collaborative 
Centre (ISC3)9� � TYWLIH� JYPƼPQIRX� SJ� FEWMGEPP]� XLI� WEQI�
need for common understanding, by developing ten key 
characteristics of sustainable chemistry as result of a 
stakeholder process completed in 2020.10 The ISC3‘s ten 
key characteristics extend the UNEP perspective by general 
WYWXEMREFMPMX]� TVMRGMTPIW� WYGL� EW� WYƾGMIRG]�� GSRWMWXIRG]��
IƾGMIRG]��VIWMPMIRGI��4VIGEYXMSR�ERH�VIWTIGXMRK�XLI�TPERIXEV]�
boundaries are core principles. Chemistry is addressed 
EW� E� WGMIRXMƼG� ERH� IGSRSQMG� EWWIX� WTERRMRK� MXW� WYTTP]�
chains and whole life cycle. In consequence, the ten key 
characteristics seek to create new economic opportunities 
that are not purely economy-driven. 

Additionally, various tools exist for accelerating and 
implementing sustainability on the ground. The assessment 
schemes collected in the Substitution and Alternatives 
Assessment Toolbox11  of the OECD are mostly concerned 
with the avoidance and coping of hazardous properties. 
Some tools span a broader view on sustainability, like the 
UBA Guide on Sustainable Chemicals (UBA, 2016) and its 
corresponding IT tool SubSelect (UBA, 2020). Innovative 
and sustainability-oriented business models like chemical 
leasing12  are complementing such tools in practice. Despite 
successful efforts, we believe it is overdue to mainstream 
and scale-up solutions for sustainable transformation.

For the strategic goal to advance Green and Sustainable 
'LIQMWXV]�� XLVII� IPIQIRXW� EVI� MQTSVXERX�� %X� ƼVWX�� KETW�
RIIH� XS� FI� ƼPPIH� MR� XIVQW� SJ� XIGLRMGEP�� QEREKIQIRX� ERH�
political descriptions of Green and Sustainable Chemistry. 
7IGSRH��GSQTPIQIRXMRK�XLI�HIƼRMXMSREP�IJJSVXW��I\MWXMRK�ERH�
future building blocks on Green Chemistry and Sustainable 
Chemistry indicators, criteria and descriptions have to be 
structured and interlinked. Third, communication capabilities 
are needed to convey the ambitious topic appropriately 
among the technical, management and policy levels.

7�'J��LXXTW���[[[�XLIKIJ�SVK�[LEX�[I�HS�XSTMGW�GLIQMGEPW�ERH�[EWXI��EGGIWWIH����7IT�����
8�*SV�VIJIVIRGI�ERH�QSVI�MRJSVQEXMSR�WII�LXXTW���[[[�EGW�SVK�GSRXIRX�EGW�IR�KVIIRGLIQMWXV]�TVMRGMTPIW����TVMRGMTPIW�SJ�KVIIR�GLIQMWXV]�LXQP��EGGIWWIH�

18 Sep 2022
9 www.isc3.org, accessed 18 Sep 2022
10�LXXTW���[[[�MWG��SVK�TEKI�WYWXEMREFPI�GLIQMWXV]�[LS�[I�EVI�OI]�GLEVEGXIVMWXMGW�SJ�WYWXEMREFPI�GLIQMWXV]��EGGIWWIH����7IT�����
11�LXXTW���[[[�SIGH�SVK�GLIQMGEPWEJIX]�VMWO�QEREKIQIRX�WYFWXMXYXMSR�SJ�LE^EVHSYW�GLIQMGEPW���EGGIWWIH����7IT�����
12�*SV�QSVI�MRJSVQEXMSR�WII�LXXTW���GLIQMGEPPIEWMRK�GSQ��EGGIWWIH����7IT������
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8S�MPPYWXVEXI�XLI�FVSEH�PERHWGETI�SJ�XLI�RIGIWWEV]�HIƼRMXMSREP�
work that needs to be accomplished, two initiatives are 
noteworthy: (1) As element of the EU Chemicals Strategy for 
Sustainability13, the Safe and Sustainable by Design approach 
(SSbD) currently develops technical criteria and indicators 
(European Commission, Joint Research Centre, 2022). SSbD 
refers to the aforementioned guiding instruments and aims 
at steering innovation towards green industrial transition. 
In this regard, it strives to substitute or at least minimise 
production and use of substances of concern, as well as 
to minimise the impact on climate and the environment 
throughout the life cycle of chemicals and materials. 
However, its current structure just offers recommendations 
limited to research and innovation (including for SMEs) and 
is by no means a regulatory instrument. SSbD addresses the 
entire life cycle of a chemical or material, and also considers 
its functionality. However, evaluation of the product’s 
sustainability is outside the scope. (2) As response of the 
Sustainable Chemistry Research and Development Act in the 
USA in 201914, efforts are underway to develop descriptive 
attributes of sustainable chemistry.

As another contribution to the reviving dynamic discussion, 
the German Environment Agency UBA held its second 
international sustainability transformation conference in 
November 2021, entitled “Socio-ecological Transformation: 
Production, Use and Management of Chemicals to serve 
People without Polluting the Planet”. As a conclusion of 
the conference, UBA summarized six major objectives, 
all pertaining to the sustainable production and use of 
chemicals.15 These objectives, all a condensation of Green 
and Sustainable Chemistry, have been re-iterated in the 
public discussion as priorities which all stakeholders and 
chemical-reliant sectors have to tackle, namely:

1. preference of low-hazard chemicals where possible, 
2. limitation of the most hazardous chemicals to essential 

YWIW��[LMPI���ERH���MR�ER]�GEWI�MQTP]��FYX�WMKRMƼGERXP]�
disburden the resources needed for, the use of 
ETTVSTVMEXI� VMWO� EWWIWWQIRX�QIXLSHSPSK]� XS� GSRƼVQ�
safe use conditions), 

3. adequate conditions for circular economy with 
TSPPYXERX�JVII�QEXIVMEP�ƽS[W��

4. a sustainable measure for chemicals demand including 
sustainable energy and resource consumption, 

5. life-cycle climate neutrality of chemicals, and 
6. clear sustainability criteria and indicators to enable 

transparent trade-off analyses as essential basis 
XS� HIPMZIV� XLI� RIGIWWEV]� WMKRMƼGERX� TYWL� MR� KPSFEPP]�
achieving the 2030 Agenda Sustainable Development 
Goals.

Cooperation across sectors at all levels from local to global is 
of particular relevance for effectively achieving any of these 
goals. Such bold and overarching endeavours inevitably 
need intense discussion. This journal alone published 
several pertinent contributions in its issues since June 2021 
(Heck and Winters, 2021a; Gosalia, 2021; Franz and Kircher, 
2021; Heck and Winters, 2021b; Paulus, 2021; Holthaus and 
Hemmati, 2022). Most recently in May and June 2022, the G7 
ministerial meeting16  and the Stockholm+50 conference17  
put noteworthy focus on the nexus of pollution, chemicals, 
and sustainable development. Yet urgency is needed to 
transform discussions and declarations into concerted and 
effective actions.

Integration for more effective cooperation: 
The SAICM multi-sector, multi-stakeholder 
approach to advance chemicals 
management with supporting UNEA 
resolutions

In the context of negotiations under the UN Strategic 
Approach to International Chemicals Management (SAICM), 
the fourth session of the International Conference to 
International Chemicals Management (ICCM418) launched 
in 2015 an Intersessional Process (IP) “to prepare 
recommendations regarding the Strategic Approach 
[SAICM] and the sound management of chemicals and 
waste [SMCW] beyond 2020”, inter alia “informed by the 

13 https://ec.europa.eu/environment/strategy/chemicals-strategy_en, accessed 18 Sep 2022
14 https://www.congress.gov/bill/116th-congress/senate-bill/999, accessed 18 Sep 2022
15�LXXTW���[[[�YQ[IPXFYRHIWEQX�HI�IR�TVIWW�TVIWWMRJSVQEXMSR�GLIQMGEPW�FIXXIV�TVSXIGXMSR�SJ�IRZMVSRQIRX�LIEPXL��EGGIWWIH����7IT�����
16�+�� 'PMQEXI�� )RIVK]� ERH� )RZMVSRQIRX� 1MRMWXIVWƅ� 'SQQYRMUYʣ� ��� 1E]� ������ LXXTW���[[[�FQYZ�HI�ƼPIEHQMR�(EXIRC&19�(S[RPSEHC4(*�)YVSTECCC

-RXIVREXMSREP�K�CGPMQEXICIRIVK]CIRZMVSRQIRXCQMRMWXIVWCGSQQYRMUYICFJ�THJ��EGGIWWIH����7IT�����
17�7XSGOLSPQ�����E�LIEPXL]�TPERIX�JSV�XLI�TVSWTIVMX]�SJ�EPP�Ɓ�SYV�VIWTSRWMFMPMX]��SYV�STTSVXYRMX]��LXXTW���[[[�WXSGOLSPQ���KPSFEP���EGGIWWIH����7IT�����
18�LXXT���WEMGQ�SVK�%FSYX�-''1�-''1��XEFMH������PERKYEKI�IR�97�(IJEYPX�EWT\��EGGIWWIH����7IT�����
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2030 Agenda for Sustainable Development”.19 At ICCM4, 
the aforementioned sustainable chemistry considerations 
received their initial explicit reference, when Germany 
announced its plan to establish the ISC3 at a Special Event 
“ISC3 – Moving sustainable chemistry forward!”.20

 
+MFWSR�������MHIRXMƼIW�7%-'1�[MXL�MXW�YRMUYI�GLEVEGXIVMWXMGW�
and in its ongoing renewal process as an ideal case study. 
His analysis of SACIM’s strengths and weaknesses as 
transnational public-private partnership (TPPP) explores 
LS[�ƼRHMRKW�EFSYX�EGXSVW��TVSGIWWIW�ERH�GSRXI\X�SJ�7%-'1�
are in line with prevailing theories on the effectiveness of 
such partnerships. This analysis has the potential to inspire 
the design of SAICM and SMCW beyond 2020. With regard to 
goal setting of the existing SAICM, Gibson (2021) concludes 
in his research, that “evidence paints a bleak picture”, i.e. 
work needs to be done in particular on stringent goal setting, 
progress monitoring and reporting structures.

The SAICM IP has recently regained track with its postponed 
forth meeting (IP4) in Bucharest, Romania21  - three years 
after the previous face-to-face meeting IP3. Finally, also with 
an expected delay of three years due to the pandemic, the 
ICCM5, 25-29 Sep 2023 in Bonn, Germany, will have to agree 
on four major threads: 1) a coherent and ambitious set of 
strategic objectives and targets, 2) adequate governance and 
effective mechanisms for implementation, 3) how to identify 
and tackle issues of concern, and 4) most challenging as 
IZIV��SR�ƼRERGI��-R�E�RYXWLIPP��7%-'1ƅW�I\MWXMRK�ERH�EPVIEH]�
ambitious Overarching Policy Strategy (OPS)22  has to be 
amended and reinvigorated in ways that seek to belatedly 
achieve the 2020 goal in combination with maximized 
contributions to the 2030 Agenda SDGs. This endeavour 
deserves utmost policy attention as well as best efforts 
of all stakeholders involved, because the ICCM5 outcome 
will be the next most relevant and global reference for how 
chemicals can serve people sustainably without polluting 
the planet.

In support of the future SAICM and all aspects of SMCW 
beyond 2020, the United Nations Environment Assembly 
UNEA 5.2 approved several future-oriented landmark 
resolutions in March 2022.23 Most notable are Resolutions 
UNEP/EA.5/Res.7 on the Sound Management of Chemicals 
and Waste, and UNEP/EA.5/Res.8 on the establishment of 
a Science-Policy Panel to contribute further to the sound 
management of chemicals and waste and to prevent 
pollution. Further to this, and of major relevance with a 
view on how chemicals can serve people without polluting 
the planet, Resolution UNEP/EA.5/Res.11 on enhancing 
circular economy as a contribution to achieving sustainable 
consumption and production was adopted, as well as 
Resolution UNEP/EA.5/Res.14 to end plastic pollution. As 
to the latter, the way is paved to developing an international 
legally binding instrument in the coming years. Noting the 
challenge of the triple planetary crisis mentioned at this 
commentary’s outset, a recent review even argues for a 
global binding chemicals and materials framework, as a 
third pillar of global governance on a par with the ones on 
climate and biodiversity (Steinhäuser et al., 2022) – certainly 
a long way to go.

Like the aforementioned holistic approaches of green and 
sustainable chemistry already implicate, the potential of more 
systematic integration is receiving new attention in several 
discussions. With a focus on SMCW, several IOMC24  partner 
organisations sketch this out in their information document 
for IP4, referring to three core dimensions of integration: 1) 
establishing basic national chemicals management systems 
with adequate institutional, skill and regulatory capacities, 2) 
MRXIKVEXMRK� GLIQMGEPW� ERH� [EWXI�QEREKIQIRX� MR� WTIGMƼG�
key industry sectors and product value chains, and 3) 
integrating these efforts within sustainable development.25 
With their recent perspective, Blumenthal et al. (2022) 
provide notable arguments in particular for integration of 
XLI�ƼVWX�X[S�HMQIRWMSRW��8LI�XLMVH�HMQIRWMSR�SJ�MRXIKVEXMSR�
receives particular attention as potential success factor by 

19�'J��-''1��6ITSVX��(IGMWMSR�-:����LXXT���WEMGQ�SVK�4SVXEPW����HSGYQIRXW�QIIXMRKW�-''1��HSG�/�������CI�THJ��EGGIWWIH����7IT�����
20�LXXT���WEMGQ�SVK�4SVXEPW����(SGYQIRXW�QIIXMRKW�-''1��-''1�	��7MHI	��)ZIRXW	��7GLIHYPI�THJ��EGGIWWIH����7IT�����
21�LXXT���WEMGQ�SVK�&I]SRH�����-RXIVWIWWMSREP4VSGIWW�*SYVXL-RXIVWIWWMSREPQIIXMRK�XEFMH������PERKYEKI�IR�97�(IJEYPX�EWT\��EGGIWWIH����7IT�����
22�LXXT���WEMGQ�SVK�4SVXEPW����(SGYQIRXW�WEMGQXI\XW�2I[	��7%-'1	��8I\X	��[MXL	��-''1	��VIWSPYXMSRWC)�THJ��EGGIWWIH����7IT�������347�SR�

pages 10-23
23 https://www.unep.org/environmentassembly/unea-5.2/proceedings-report-ministerial-declaration-resolutions-and-decisions-unea-5.2, accessed 18 Sep 

2022
24�8LI�-RXIV�3VKERM^EXMSR�4VSKVEQQI�JSV�XLI�7SYRH�1EREKIQIRX�SJ�'LIQMGEPW��VYR�F]�RMRI�4EVXRIV�3VKERM^EXMSRW��WII�LXXTW���TEVXRIVWLMT�[LS�MRX�MSQG��

accessed 18 Sep 2022
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Gibson (2021) stating “the need to integrate the SDGs in 
a SAICM [and SMCW] Beyond 2020 agreement in order to 
develop active meta-governance”.

As interim appraisal, it might still be impossible to draw 
reliable conclusions on how to mitigate the health 
and environmental impacts of chemical pollution and 
MRXIRWMƼGEXMSR�� NYWX� GETEGMX]� FYMPHMRK� ERH� IJJIGXMZI�
implementation, or much more resolute progress towards 
mainstreaming sustainability into all aspects of dealing 
with chemicals? Given the extent of key challenges to be 
XEGOPIH��[I�EVI�GSRZMRGIH�MX�MW�NYWXMƼIH�XS�JYPP]�GSRWMHIV�FSXL�
ETTVSEGLIW� MR�ƼRHMRK� XLI�QSWX�IJJIGXMZI�QIEWYVIW�SR� XLI�
KVSYRH�� 'SPPEFSVEXMZI�� IZMHIRGI�HVMZIR� ERH� GEWI�WTIGMƼG�
prioritisation will by all means be more promising than to 
play one off against the other.

Common objectives reloaded: The value of 
global goals and the challenge to develop 
and agree such goals for joint orientation

Obviously, several bold initiatives, like those described in the 
previous subsection, provide evidence for broad recognition 
of the challenges. While these initiatives spark and intensify 
discussions, there is a lack of a common understanding 
of how to boldly implement the goals on the ground, 
how cooperation gets most effective and how to get the 
necessary funding.

A global goal could be seen as a promising way to provide 
orientation; its value is best explained with the climate goal 
limiting global warming to the science-based numerical 
value of 1.5°. This goal is a reference in the public domain at 
all levels: It is the result of empirical studies on the relation 
between greenhouse gas emissions and climate change, 
on drivers for and impacts of climate change. In this way, a 
RYQIVMGEP�ƼKYVI�JSV�E�ZIV]�TEPTEFPI�TL]WMGEP�ZEVMEFPI�TVIWIRXW�
a handy tool for setting targets, timelines and reduction 
goals which are to be addressed jointly by all stakeholders, 
like governments, industries of multiple sectors, farmers, 
academia, NGOs, to name just the key actors involved. 
So, overall, a global goal appears to be an ideal vehicle to 

stimulate discussion of trade-offs and adequate measures, 
agree on action and force implementation. Thus, the global 
���q� KSEP� TVSZIW� ZIV]� FIRIƼGMEP� XS� KEMR� FVSEH� EXXIRXMSR��
for communication, and for basic orientation in managing 
activities and cooperation to address the climate crisis.
 
An UBA Thought Starter (Stolzenberg et al., 2021) sought 
XS� WXEVX� E� HMWGYWWMSR� SR� LS[� MX�QMKLX� FI� TSWWMFPI� XS� ƼRH�
a commonly agreed extent of chemical intensity that 
respects all guard rails in a comprehensive understanding of 
sustainability. We believe that the basic idea, i.e. that chemical 
intensity could and should be sustainable, deserves much 
more attention and further in-depth development, since it 
[IPP�VIƽIGXW�XLI�EQFMKYSYW�REXYVI�SJ�GLIQMGEPW�QIRXMSRIH�
at the outset of this commentary. Even discussions about 
how to scale up circularity, at the same time overdue and 
progressive, do not yet explicitly address the obvious need 
to limit the per capita use of chemicals to a sustainable 
measure. Put in a nutshell, we need to additionally and 
WIVMSYWP]�GSRWMHIV�WYƾGMIRG]�
 
This need is obvious, since chemicals production capacity 
is going to increase globally by a factor of 3.7 in absolute 
terms and 2.3 per capita, just in the forty years from 1990-
2030.26 Basically, the idea of a sustainable chemical intensity 
is inspired by the Doughnut Economy Approach (Raworth, 
����� WIIOMRK� XS� ƼRH�E� GSVVMHSV�� GSRƼRIH�F]� XLI� IWWIRXMEP�
needs of societal wellbeing and the planetary boundaries 
(Stolzenberg, 2021; Heck and Winters, 2021b). Admittedly, 
it will still require quite some research and discussions 
before this idea could be developed in ways how the 1.5° 
goal serves the implementation of climate protection. Major 
VIEWSRW� EVI� ZEVMSYW�� %X� ƼVWX�� MX� ETTIEVW� MQTSWWMFPI� XS� ƼRH�
a likewise plain and tangible measure for consequences 
of our use of chemicals; in contrast to myriad potential 
chemical pollution impacts, the link between greenhouse 
gas emissions and global warming is clear and therefore 
easy to explain. Secondly, a measure of chemical intensity 
has to consider a number of complex aspects. Like number 
and quantities of chemicals used, portions of chemicals with 
toxic and otherwise critical properties, extent of inextricably 
blending or entropy, and quite some more. At third, already 
less globally designed life-cycle-oriented measures for 
chemicals like carbon footprint or environmental footprint 

25�7%-'1�-4���-2*�����7XVIRKXLIRMRK�MRXIKVEXIH�GLIQMGEPW�ERH�[EWXI�QEREKIQIRX��%R�-31'�GSRXVMFYXMSR�XS�XLI� MRXIVWIWWMSREP�TVSGIWW�SR�XLI�ƈ7XVEXIKMG�

%TTVSEGL� ERH� WSYRH� QEREKIQIRX� SJ� GLIQMGEPW� ERH� [EWXI� FI]SRH� ����Ɖ�� ��� TEKIW�� EZEMPEFPI� EX� LXXT���WEMGQ�SVK�4SVXEPW����HSGYQIRXW�QIIXMRKW�

-4�������7%-'1C-4�C-2*C��C-31'	��-RXIKVEXIH	��GLIQMGEPW	��ERH	��[EWXI	��QEREKIQIRXCC�THJ
26�92)4��������+PSFEP�'LIQMGEPW�3YXPSSO�--��JYPP�VITSVX��GJ��ƼKYVI�������VIPEXIH�XI\X
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imply demanding data requirements and assumptions. 
These assumptions remain, as a matter of principle, 
debatable, whereas a global average temperature is not 
(apart from the models calculating it). For these reasons, 
the resulting proxy of chemical intensity might not clearly 
enough guide trade-off considerations, at least on a global 
level. If not yet as global goal, the basic idea of a sustainable 
GLIQMGEP� MRXIRWMX]� GSYPH� LS[IZIV� ƼVWXP]� FI� ETTPMIH� XS�
WTIGMƼG�WIGXSVW��GLIQMGEP�YWIW�SV�ETTPMGEXMSRW��*ERXOI�ERH�
Illner (2019) undertook already a foray themed “Goods that 
are good enough” with a focus on consumer products, and 
GSRGPYHIH�XLI�ƈRIIH�XS�QSZI�JVSQ�IGS�IƾGMIRG]�MRHMGEXMRK�
relative improvements to eco-effectiveness linking chemical-
related impacts to absolute sustainability limits, considering 
entire chemical and product life cycles”.

As to the world of chemical pollution, Persson et al. (2022) 
made a brave attempt to establish a planetary boundary for 
this “novel entity”. However, for the time being the concept 
may not be fully usable for analytical purposes; for example, 
the model or concept behind the term “system”, and in this 
connection the terms “function” and “process” that are used 
MR�ZEVMSYW�TPEGIW�MR�XLI�TYFPMGEXMSR�[SYPH�RIIH�XS�FI�GPEVMƼIH��
Yet there are clear merits of this attempt in establishing a 
planetary boundary for pollution, namely that it alerts to the 
fact that more pollution is a dead end and that “business as 
usual is not an option”, which closes the loop to the GCO-II 
(UNEP, 2019). After all, Persson et al. (2022) advanced the 
highly demanding discussion, namely whether establishing 
a planetary boundary for novel entities including pollution 
would be methodologically possible (cf. Diamond et al., 
2015, Fenner and Scheringer, 2021).

While some clarity on carrying capacities for pollution can 
be achieved at local or regional levels, drawing a global 
TMGXYVI�MW�QYGL�QSVI�GLEPPIRKMRK��-R�TEVXMGYPEV�MX�MW�HMƾGYPX�
to locate and trace substances, mixtures and products on 
global markets, track their movements in environmental 
compartments, products and trade, and what impacts 
they have at the local, regional and global levels. Overall, it 
is challenging to establish cause-effect relations between 
chemical hazard and global pollution levels and impacts. It 
is also a fact that, due to the overall complexity of issues 
involved, even the vast amount of data and information 
which is available in dedicated databases, e.g. at OECD and 
)',%�� MW� MRWYƾGMIRX� XS�TVSHYGI� XLI�RIGIWWEV]�ORS[PIHKI��
So far, both the global goal and the knowledge where we are 
making progress require more clarity. 

Bottom line

'LIQMGEP� MRXIRWMƼGEXMSR�ERH� XLI�QYPXMTPMGMX]�SJ� MXW� MQTEGXW�
are deeply threatening to both human health and our planet’s 
capacity to absorb pollution. While a range of regulatory 
and non-regulatory tools are available at local, regional and 
also global scale, their overall governance is fragmented. 
Moreover, their existence as such is ineffective in making 
chemical intensity sustainable and abandon pollution. 
+ETW� WXMPP� I\MWX� MR� QER]� VIWTIGXW�� MRGPYHMRK� MRWYƾGMIRX�
state capacity, knowledge, risk management, regulation, 
sustainability-orientation and funding.

SAICM is not a regulatory tool on a par with conventions. 
Rather it is a cooperation framework which is dedicated 
to creating a worldwide community devoting attention 
and resources to SMCW, the sound management of 
chemicals and waste. In fact, this is the aim of the ongoing 
intersessional process and the ICCM5 conference in 2023.
Just as much, the real implementation work is to be done 
between conferences. Since goal-oriented cooperation is 
a key lever of change, we believe that much more effort 
should be invested in effective multi-stakeholder and multi-
sector partnerships across yet existing borders. In any such 
effort, industry and entrepreneurship are the protagonists, 
and their actors and sectors have to follow the economic 
TEVEHMKQ��8LMW�MQTPMIW�RIIHW�PMOI�PIZIP�TPE]MRK�ƼIPHW��VIWTIGX�
SJ� FYWMRIWW� GSRƼHIRXMEPMX]� ERH� ER� IGSRSQ]� SJ� WGEPI�� XS�
name just a few important aspects. Thus, while cooperation 
MRMXMEXMZIW� ERH� TEVXRIVWLMTW� RIIH� XS� GSRWMHIV� XLI� WTIGMƼG�
needs of industry, any action will have to be embedded in 
a regulatory and conceptual frame ensuring a sustainable 
pathway. This in turn requires true dialogue and collaborative 
efforts among all affected stakeholders and sectors.

Despite all challenges to specify the details, we believe that 
necessary discussion of details must no longer prevent 
WMKRMƼGERX�EHZERGIQIRXW�MR�XLI�VMKLX�WYWXEMREFPI�HMVIGXMSR��
Ultimately this means that resolute cooperation is key 
between regulators, industry with its sectors, academia, and 
civil society, to successfully re-orient the mega-machinery 
of production and consumption towards future-proof 
sustainability.
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Commentary
Nora Sophie Griefahn*

Cradle to Cradle: Why we need to rethink the way we produce

* Nora Sophie Griefahn, Co-Founder and Executive Director Cradle to Cradle NGO, info@c2c.ngo

More and more people are worried about harmful chemicals 
in our products. A survey by Statista from 2017 showed that 
84% of the respondents fully agree or tend to agree with 
the statement “I am concerned about the health effects 
of chemicals in everyday products.” (Statista, 2017). This 
concern about harmful ingredients does not only show in 
surveys but also in the products consumers choose to buy. 
The market share of natural cosmetics for example has 
constantly been increasing in the last few years (EHI Retail 
Institute GmbH, 2022). More and more products are marked 
as “natural” or even “free of chemicals”. In its extreme form, 
an aversion to chemicals can even lead to an irrational fear 
of chemicals, also called chemophobia (Saleh et al., 2020).

Why we love good chemicals

Of course, it is a positive development that there is an 
increasing discussion about what ingredients are actually 
in our products and about harmful chemicals in general. 
However, what tends to get lost in the public discussion is the 
fact that everything is chemical. Every person, every product 
is based on and needs carbon, the basis of organic chemistry. 
;LIR�[I�XLMRO�EFSYX�ER�ETTPI�SV�E�ƽS[IV��QSWX�TISTPI�[MPP�
probably not see these items as chemical products, but in 
fact they are also made of chemical elements. Chemistry or 
GLIQMGEPW� EVI� RSX� F]� HIƼRMXMSR� LEVQJYP��[LIVIEW� ƈREXYVEPƉ�
does not always mean positive and healthy. Instead of this 
misleading separation, we should rather focus on a product’s 
use scenario. In some scenarios the use of chemicals in a 
product might be completely harmless and even useful, 
whereas in other use cases, it might cause harm to us 
and the environment. This issue can be resolved when we 
start thinking about a product’s use scenario from the very 
beginning: when we design a product. Thus, we need to 
rethink the way we design our products and the materials 
[I�GLSSWI�XS�YWI�ɸɸɸɸ

However, when we talk about product design, material 
health is not the only issue. We live in a world with 
scarce resources and our current way of production and 
consumption is not at all sustainable: we take resources, 
make a product and after its usage, the product or parts of 
it become waste. In the case of plastic packaging materials, 
44% of them go into thermal recovery instead of re-using the 
processed resources (Umweltbundesamt, 2019). And even 
the packaging materials that go into recycling lose quality 
during the recycling process due to their linear design. By 
HSMRK�XLMW��[I�EVI�[EWXMRK�ZEPYEFPI�ƼRMXI�VIWSYVGIW�ERH�EVI�
at the same time producing a massive amount of waste. 
Thus, with this linear way of production we are creating 
damage to ourselves and the environment. Instead, we 
need to start thinking in a circular way (Ellen MacArthur 
Foundation, 2022).

A new product design with Cradle to Cradle

Cradle to Cradle design combines circularity and material 
health. Cradle to Cradle (C2C) aims for a consistent circular 
economy which, in contrast to other concepts, already 
begins with design and material selection, and which 
VIKEVHW�LYQERW�EW�TSXIRXMEP�FIRIƼGMEVMIW��-R�E�'�'�[SVPH��
all resources circulate in biological or technical spheres. 
Materials from the biosphere are returned to the natural cycle, 
while materials from the technosphere can be continuously 
reused - making the concept of waste obsolete. Instead of 
GSRWYQMRK�ƼRMXI� VIWSYVGIW��[I�YWI� XLIQ�JSV� XLIMV�HIƼRIH�
use scenario. In this way, they can become nutrients for 
new products again and again. The prerequisite for this is 
that products are developed for cycles right from the start: 
7YMXEFPI� JSV� E� WTIGMƼG� YWI� WGIREVMS�� FIRIƼGMEP�[MXLMR� XLIMV�
WTIGMƼG�YWEKI�WGIREVMS�JSV�TISTPI�ERH�REXYVI��ERH�VIG]GPEFPI�
without loss of quality (Cradle to Cradle NGO, 2022).
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Material health and positive ingredients

In order to develop a better understanding of the C2C design 
concept in the context of chemistry, we need to take a closer 
look at the concepts of material health and the use scenario. 
Starting with a product’s design is crucial when we want to 
develop truly circular products. During this design process 
we have to rethink the way we choose the materials and 
ingredients. A C2C product must always be designed for its 
HIƼRIH�YWI�WGIREVMS��;LIR�MX�MW�MRIZMXEFPI�XLEX�TEVXW�SJ�XLI�
product end up in the environment during or after its usage, 
these parts have to be designed for the biosphere and be, 

for example, biodegradable. This is relevant for any product 
with abrasion such as tires or textiles. Harmful chemicals 
or other materials that cause damage to our health or harm 
the environment must not be part of these products. When 
a product’s parts do not end up in the environment, it must 
be designed for the technical cycles in the technosphere. To 
do so, the product must be built in such a way that it can 
be completely dismantled without leaving any residue, and 
every material can be recycled by type. In this way, we are 
EFPI�XS�HIWMKR�FIRIƼGMEP�ERH�GMVGYPEV�TVSHYGXW�XLEX�TVSZMHI�
FIRIƼXW� JSV�YW�ERH� XLI�IRZMVSRQIRX�� MRWXIEH�SJ�LEVQMRK� MX�
�'VEHPI�XS�'VEHPI�2+3�������ɸɸɸɸ

Figure 1 Biosphere and technosphere (Cradle to Cradle NGO).
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%JXIV� HIƼRMRK� XLI� YWI� WGIREVMS�� [I� RIIH� XS� GLSSWI� XLI�
appropriate materials and ingredients for the product. 
Right now, we often try to exclude harmful chemicals and 
cover our products with long lists of “free of’s”: free of 
microplastics, free of chemicals, free of aluminum salts. The 
problem with this approach is that excluding one ingredient 
does not mean that the rest of the product is harmless. In the 
1990s, asbestos was used in brake pads for cars, but was 
then found out to be carcinogenic. Therefore, it was banned 
ERH� E� WYFWXMXYXI�� ERXMQSR]� WYPƼHIW�� [EW� YWIH� MRWXIEH��
,S[IZIV�� PEXIV�SR��ERXMQSR]�WYPƼHIW�[IVI� JSYRH�SYX� XS�FI�
carcinogenic as well (von Uexküll et al., 2005). This shows 
that just by declaring a product free of something does not 
EYXSQEXMGEPP]�QIER� XLEX� XLI� TVSHYGX� MW� FIRIƼGMEP� SV� IZIR�
harmless. A way to manage the process of deciding which 
materials should or should not be used are lists of banned 
substances, such as used by the Products Innovation 
Institute (Cradle to Cradle Products Innovations Institute, 
2022). In their process of certifying C2C products, they 
combine lists of banned substances with lists of positively 
HIƼRIH� MRKVIHMIRXW�� -RWXIEH� SJ� SRP]� FERRMRK� LEVQJYP�
QEXIVMEPW��XLI�TVSHYGXW�GSRXEMR�HIƼRIH�QEXIVMEPW�[LMGL�EVI�
LEVQPIWW�SV�IZIR�FIRIƼGMEP�JSV�YW�ERH�XLI�IRZMVSRQIRX��8LMW�
goes along with the C2C school of thought: doing less bad 
MW�RSX�IRSYKL��[I�RIIH�XS�FI�FIRIƼGMEP� MRWXIEH�ERH�GVIEXI�
added value.

Why we need C2C in the chemical industry

The chemical industry is the basis and an imperative 
ƼVWX� WXIT�SJ� TVSHYGXMSR� JSV� E� PSX� SJ� SXLIV� MRHYWXVMIW��1ER]�
products are dependent on materials produced by the 
chemical industry: colors for the textile industry, adhesives 
and sealants for building products or the automotive 
industry, synthetic materials for all kinds of plastic products, 
just to name a few (Accenture, 2017). If we want to achieve 
a circular economy starting by design, it is crucial that we 
start with the chemical industry. By doing this, we can set 
the course for all other industries. However, this is not only 
a nice-to-have for the chemical industry to become a little 
bit greener. Scarce resources and an unstable geo-political 
situation make the goal of a circular economy, based on the 
C2C principles, ecologically and economically necessary.

-QTPIQIRXMRK�'�'�MR�XLI�GLIQMGEP�MRHYWXV]ɸ

But how can companies within the chemical industry 
start implementing circular business models and include 
C2C principles in their strategies? The starting point of a 
company’s strategy needs to be a product’s design. Trying 
to put an already existing product into a circular economy, 
is not going to solve our problems in the long-term. Instead, 
a product needs to be designed according to C2C principles 
right from the beginning, so it can truly be a part of a circular 
business model. To do so, companies need to invest into 
VIWIEVGL� ERH� HIZIPSTQIRX� XS� ƼRH� GMVGYPEV� EPXIVREXMZIW� JSV�
their materials. Process chemicals for example would be 
a good starting point for the chemical industry since they 
are used across industries and often responsible for water 
pollution during production. Additionally, cooperation is key 
for achieving a real circular economy. When companies 
work together with their customers and suppliers along the 
complete supply chain there is more potential for innovation 
and new ideas to rethink products in a circular way. Besides, 
the chemical industry needs to be open to different types of 
technology and materials. Just to name one example from 
the plastics industry, agricultural residues can be used for 
plastic alternatives (Traceless, 2022).

However, when companies within the chemical industry 
want to implement circular business models, they are 
facing barriers and challenges. Research and development 
of innovative materials and circular alternatives costs 
money which make some companies reluctant to invest 
in C2C solutions. In the long term, however, it pays off for 
companies to make these investments, both ecologically 
and economically. 

Investment barriers are not the only challenges companies 
face when implementing C2C solutions and business 
models. Legal and political frameworks that encourage 
actions that are diametrically opposed to a circular economy 
pose another challenge on our way to a circular economy 
following C2C principles. When we take the plastics industry 
as an example again, it becomes obvious how indirect 
subsidies incentivize behavior which supports a linear way 
of production. As long as it is still cheaper to produce virgin 
plastic from crude oil in Germany, since it is exempt from 
energy tax, there is no incentive for the chemical industry 
to invest in plastics that are easy to recycle - regardless 
of the material (Wider Sense & Röchling Stiftung, 2020). 



ISSN 1613-9623 k������4VSJ��(V��.IRW�0IOIV��EƾPMEXIH�[MXL�9RMZIVWMX]�SJ�1ʳRWXIV�ERH�4VSJ��(V��,ERRIW�9XMOEP��EƾPMEXIH�
[MXL�4VSZEHMW�7GLSSP�SJ�-RXIVREXMSREP�1EREKIQIRX�ERH�8IGLRSPSK]

:SP�����-WW����3GXSFIV�����

113 | 122

URN: urn:nbn:de:hbz:6-72059462957

DOI: 10.17879/72059462667

Thus, it does not only need action from companies within 
the chemical industry, but also political action and the 
abolishment of subsidies that lead us in the wrong direction 
to achieve a circular economy according to C2C.

A circular use of carbon and phosphorus

However, Cradle to Cradle is not only a solution for circular 
ERH�FIRIƼGMEP�TVSHYGXW�FYX�GER�EPWS�FI�ETTPMIH�XS�GLIQMGEP�
elements such as carbon or phosphorus. Carbon is a good 
example of a resource we massively mismanage. In the 
form of CO2 in very high concentrations in our atmosphere, 
carbon is harmful and is accelerating the greenhouse gas 
effect. However, the goal of reducing CO2 emissions in 
SVHIV� XS�ƼKLX� GPMQEXI�GLERKI�GER�SRP]�FI�ER� MRXIVQIHMEXI�
step. In the long term, we must see carbon - the basis of 
organic chemistry - for what it is: an important raw material 
that must be managed in cycles. Today, we extract oil from 
the earth, produce products from it that end up as waste, or 
burn it directly. In this way, too much carbon ends up in the 
atmosphere, where it accelerates climate change. A linear 
process and poor carbon management

A good example for circular carbon management is 
EKVMGYPXYVI� ERH� WSMP�� ,YQMƼGEXMSR� TVSGIWWIW� MRGSVTSVEXI�
carbon into the soil over the long term, making it the most 
important carbon store ahead of forests and oceans. 
However, this carbon is released during intensive use by 
conventional agriculture. We need to implement regenerative 
agriculture instead, which builds up humus and captures 
carbon and is more productive. This is not only smart carbon 
management but is also necessary to feed an increasing 
[SVPH�TSTYPEXMSR��9Q[IPXFYRHIWEQX�������ɸ

In addition, we need to promote negative emissions 
technologies such as biocarbons which we can use to 
recover CO2 from the atmosphere and use it for example for 
agriculture or in the plastics industry (Carbonauten, 2022). 
To do this, we need a science-based carbon management 
strategy that encompasses all sectors of the economy. 
In all these technologies recyclability must play a central 
role. Recovery and industrial applications must only use 
renewable energy that is produced in facilities that are able 
to circulate in the technosphere. Otherwise, we are merely 
postponing our problems instead of addressing interrelated 
problems in the long term. 

Another good example which shows the potential of 
a circular use of resources is phosphorus. Phosphate 
(PO4) is found in minerals and is extracted in mines. It is 
essential for us humans since we need phosphorus for 
the energy metabolism in our cells and it is literally part 
of our DNA. Additionally, phosphorus is in high demand in 
agriculture since it is an indispensable nutrient for growing 
crops. At the moment, Germany is importing all of its 
phosphorus demand (approx. 120,000 tons of phosphorus 
per year) (Umweltbundesamt, 2019). However, the peak 
phosphorus, meaning the point of time at which the supply 
of phosphorus can no longer meet the increased demand, 
is expected to be reached between the years 2051 and 
2092 (Umweltbundesamt, 2018). Thus, we are in desperate 
need of circular solutions to meet our phosphorus demand. 
Luckily, phosphate can also be found in high concentrations 
in urine, so it can be recovered either directly from urine or 
from sewage sludge instead of being repeatedly imported. 
The recovery rate within this process is quite high, so an 
estimated amount of 50,000 tons of phosphorus per year 
can theoretically be recovered (Umweltbundesamt, 2018).

How C2C can transform our economy

Phosphorus is only one example which shows how circular 
WSPYXMSRW�GER��EQSRK�SXLIV�FIRIƼXW��QEOI�YW�PIWW�HITIRHIRX�
on resource imports. In our complex political order full of 
global uncertainties and sometimes unstable value chains, 
circularity can be a reliable pillar. This reliability is important 
for the industry, also the chemical industry, which is highly 
HITIRHIRX�SR�MQTSVXW�ɸ
ɸɸɸɸɸ
However, circularity on its own is not enough to really 
transform our economy. In order to achieve a fully 
functioning circular economy following the principles of 
Cradle to Cradle, we do not only need circular products but 
also circular business models and reversed logistics on a 
global scale. Having circular products which are designed 
JSV�XLIMV�WTIGMƼG�YWI�WGIREVMS�MW�ER�MQTSVXERX�WXIT��FYX�[I�
also need appropriate logistics to allow products to circulate 
and to ensure that we have all the resources we need at the 
right place at the right time.

With this demand, the chance for a number of new business 
models emerges. Product-as-a-service models are a useful 
addition to C2C products: the manufacturer or another 
agent in the supply chain takes back the product from the 
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consumer after its usage and can use the valuable resources 
for new products. These new business models must be 
accompanied by digitization. With digital material passports 
we can track at any time where valuable resources are 
currently located and what their market value is.

The transformation of our economy is not only necessary 
from a resource and climate point of view, but it is also a 
declared political goal to tackle the great problems of our 
time as well as preparing the European industries for the 
future. With the European Green Deal and the Circular 
Economy Action Plan the European Commission has set 
clear targets for a circular transformation of our economy 
and society. Within the Green Deal it is for example stated 
that all packaging needs to be recyclable or reusable by 
2030 (European Commission, 2019). We urgently need the 
GLIQMGEP�MRHYWXV]�XS�VIEGL�XLMW�KSEP�ɸɸ

In addition to this political imperative, it is important that 
the (chemical) industry begins to understand that a circular 
economy represents a great opportunity for the economy 
to ensure future competitiveness and to reconcile economy 
and ecology. Cradle to Cradle provides the blueprint for this 
as a design and innovation approach.
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Commentary
Dr. Timo Flessner*, Dr. Daniel Götz

Current trends and challenges in the pharmaceutical industry - we are here 
to make a difference
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Introduction

The pharmaceutical industry is currently undergoing a major 
shift, driven primarily by groundbreaking new therapeutic 
approaches and a radical technological revolution. Issues 
such as the growing population of our planet, high unmet 
medical needs in various disease areas, and the rise of 
certain emerging markets to global players represent further 
challenges the industry must overcome.

On top of this, there is the lasting impact of the pandemic 
and the energy crisis caused by the war in Ukraine, which 
have led to supply chain disruptions and the need to adapt 
business and operating models to the “new normal”. Finally, 
sustainability has stepped up from being a “feel-good topic” 
to being a business-critical success factor across the entire 
value chain. We need to act responsibly now to achieve 
challenging climate goals and safeguard our planet’s 
resources for generations to come.

Against this backdrop, the pharmaceutical industry has to 
refocus and prepare for the future by establishing highly 
IƾGMIRX�ERH�MRRSZEXMZI�6
(��EKMPI�QEVOIXMRK��ERH�IWTIGMEPP]�
resilient and sustainable product supply organizations.

8LMW�GSQQIRXEV]�EMQW�XS�VIƽIGX�SR�E�RYQFIV�SJ�UYIWXMSRW�
associated with industry trends and challenges. How do 
current trends impact our core business? How can we 
leverage our key strengths to unleash the full potential of 
our assets? How are we to deal with increasing regulatory 
VIUYMVIQIRXW#�;L]�WLSYPH�[I�QEOI�WYWXEMREFMPMX]�SYV� XST�
priority? How are we to rise to the challenges resulting from 
the pandemic and continue with renewed strength to make 
a difference for patients – now and in the future?

Megatrends and current 
challenges shaping the future of 
our industry

The effects of the pandemic are currently still very present 
in our daily routine, in both our working environment and 
our private lives. On top of this has come the terrible war 
in Ukraine, which has led to an unforeseen energy crisis, 
E� VMWI� MR� MRƽEXMSR�� ERH� LMKLIV� VE[� QEXIVMEP� TVMGIW�� )ZIR�
without these global crises, the pharmaceutical industry 
was already undergoing a major transformation, driven 
primarily by the combination of radical inventions in the 
FMSPSK]�ERH�FMSQIHMGMRI�ƼIPHW�ERH�HMKMXEP�MRRSZEXMSRW��8LMW�
is still ongoing. Overall, we are facing a situation that makes 
SRI�XLMRK�ZIV]�SFZMSYW�Ɓ�[I�LEZI�XS�GVMXMGEPP]�UYIWXMSR�SYV�
processes and long-established modes of (inter)action 
in the pharmaceutical industry to reorient and reinvent 
ourselves and be prepared for current challenges and those 
that lie ahead.

Amongst the most pressing global trends that will heavily 
affect our industry are the following:

 � Our planet’s growing and aging population – two billion 
people worldwide will be over the age of 60 by 2050, a 
doubling of this age group as compared to 2015.1 

 � The increase in “prosperity” diseases – for example, the 
number of people with diabetes is predicted to rise to 
578 million by 2030, and to 700 million by 2045. (Datta, 
2019)

 � High unmet medical need for various indications – more 
than ten million patients globally suffer from Parkinson’s 
disease, which is one of the fastest-growing diseases in 
terms of prevalence, disability, and mortality.2 
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In line with our primary aim and purpose – improving 
patients’ lives – we in the pharmaceutical industry need to 
W[MXGL� KIEVW� ERH� ƼRH� [E]W� XS� EHHVIWW� XLIWI� GLEPPIRKIW��
And we have already taken up the gauntlet. The combination 
of breakthrough discoveries in biological science (CRISPR-
CAS was awarded the Nobel Prize in 2020) and the 
dynamic development of digital and computer science 
�JVSQ�GSQTYXMRK�ERH�EYXSQEXMSR�XS�EVXMƼGMEP�MRXIPPMKIRGI�MW�
propelling an unprecedented wave of innovation, referred to 
EW�XLI�ƈFMSVIZSPYXMSRƉ��'LYI�IX�EP���������%W�E�GSRWIUYIRGI��
novel biological, biochemical, and biomedical applications 
are already improving our response to global challenges, with 
the best example being the recent pandemic. The speed at 
[LMGL�WGMIRXMWXW�WIUYIRGIH�XLI�GSVSREZMVYW�KIRSQI�[MXLMR�
weeks rather than months would not have been possible just 
a few years ago. In addition, new biochemical tools such as 
mRNA technology have reached maturity, enabling real-life 
applications such as the rapid introduction of mRNA-based 
ZEGGMRIW�XS�ƼKLX�XLI�TERHIQMG��8LI�HIZIPSTQIRX�SJ�WQEVX�
devices, remote health monitoring, and precision medicines 
tailor-made to meet the need of individual patients are 
further examples of recent technological advances.

The rapid evolution of new technologies obviously opens 
up a range of unforeseen opportunities, especially for 
customers and patients. For example, we could unlock 
applications for biomedical tools that actually cure rather 
than just treat some of the most serious and deadly diseases 
such as cancer. As always, however, those opportunities are 
EGGSQTERMIH�F]�GLEPPIRKIW�XLEX�RIIH�XS�FI�SZIVGSQI�ƼVWX�

 � Transforming Active Pharmaceutical Ingredient (API) 
portfolios from conventional small molecules to new 
GLIQMGEP� QSHEPMXMIW� ERH� FMSQSPIGYPIW� VIUYMVIW� ER�
expansion of expertise and the establishment of new 
production technologies.

 � )RH�XS�IRH� WYTTP]� GLEMRW� LEZI� FIIR� LMX� LEVH� F]� XLI�
pandemic and must be turned into a future-proof setup 
with improved resilience.

 � Sustainability has evolved into a huge, business-critical 
task that is increasingly relevant to keeping our license 
to operate.

 � %VXMƼGMEP� -RXIPPMKIRGI�STIRW�YT�E�ZEWX�EVVE]�SJ�STXMSRW��
but we still have some miles to go as an industry if we 
are to leverage the huge potential of digital solutions.

Further current challenges include reduced development 
timelines. One major focus of the pharma ceutical industry is 
to make new treatment options available to patients in need 
Ɓ�EW�WEJIP]�ERH�]IX�EW�UYMGOP]�EW�TSWWMFPI��-R�EHHMXMSR��RI[�
VIKYPEXSV]� VIUYMVIQIRXW� ERH� GLERKIW� MR� VIMQFYVWIQIRX�
regimes are being driven forward. Speeding up development 
cycles raises the need to ramp up external innovation and 
TEVXRIVWLMTW�� VIUYMVMRK� RI[�[E]W� SJ� XLMROMRK�� JSV� I\EQTPI�
by focusing on creative collaboration models with the clear 
goal of making full use of the knowledge capacity of other 
agile companies and start-ups.

Finally, the lasting impact of the pandemic has brought to the 
fore the need to transition to what is being called the “new 
normal”, with remote working models (e.g. working from 
home, virtual audits, etc.) putting employees and new ways 
of working even more prominently at the center of attention. 
This is of crucial importance – not least because people and 
employees are the most valuable resource for companies 
to build on. Beyond the highly motivated workforces in the 
companies and organizations, we must put all patients in 
need at the heart of everything we do.

Selected challenges – dangers to 
our business or opportunities for 
growth?

Portfolio transformation – from conventional 
small molecules to new (chemical) modalities

As we have already pointed out, large parts of our industry 
are currently undergoing a portfolio transformation based 
on the increasing importance of new modalities. Over the 
past decade, the conventional drug discovery toolbox 
has been expanding continuously from traditional, small 
molecule APIs to new chemical modalities such as peptides, 
oligonucleotides, PROTACs, RNA-targeting therapeutics, 
antibody drug conjugates, and gene-editing approaches 
(Blanco et al., 2020).

While the transformational breakthroughs in bioscience 
offer invaluable opportunities for patients in need of new 
therapeutic approaches, the situation also poses challenges 
to the pharmaceutical industry. Firstly, we must extend our 
technological capabilities – including employees’ knowledge, 
FYX� WTIGMƼGEPP]� EPWS� IRKMRIIVMRK� ERH� QERYJEGXYVMRK�
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expertise – across the whole value chain from development 
to routine production on both a medium and a large scale.

Accepting that many key players in the pharmaceutical 
industry aim to build their future portfolio on new modalities 
XS� E� WMKRMƼGERX� I\XIRX�� XLI� UYIWXMSR� EVMWIW�� ƈ;LEX� EFSYX�
conventional small molecules and traditional organic 
chemistry – will they disappear?” Our clear answer is no! 
Instead, we are convinced they will continue to play a key 
role going forward. There will be many unsolved problems 
where chemical know-how, creativity and a deep knowledge 
of conventional process chemistry are of vital importance 
when it comes to uncovering the best methods of synthesis 
and scaling up, thus making next generation APIs accessible 
for patients (Nising and von Nussmaum, 2022). Chemical 
API manufacturing that applies state-of-the-art technology 
TPEXJSVQW� MR� EPP� RIGIWWEV]� ZSPYQIW� [MPP� WMKRMƼGERXP]�
contribute to driving economical and sustainable supply and 
growth.

However, even the small molecule business is currently 
YRHIVKSMRK�E�WMKRMƼGERX� XVERWJSVQEXMSR��1SWX� MQTSVXERXP]��
there has been a clear trend towards APIs that are structurally 
more complex. Among the main reasons for this progression 
over recent years are the lower druggability of several 
HMWIEWI�WTIGMƼG�XEVKIXW�ERH�E�REVVS[�TEXIRX�WTEGI�HYI�XS�
increasing competition. Having said that, complexity in the 
WQEPP�QSPIGYPIW�%4-�ƼIPH� MW� MRGVIEWMRK� MR�QER]�HMVIGXMSRW��
Increasing molecular complexity (i.e., higher molecular 
weights, moving toward more complex structural features 
such as macrocycles, greater number of stereogenic 
elements, etc.) often results in a higher step count in the 
initial synthetic approach. In addition, a broad range of 
production scales across the API portfolio – from small-
scale APIs for treating rare diseases to chronic treatment 
of cardio-vascular indications typically characterized by 
high peak demands – often places additional pressure on 
the manufacturing and supply chain setup. Quite regularly, 
the volume variances in larger API portfolios range from 
just a few hundred grams to three-digit ton demands at 
peak sales. Special technologies in the areas of highly 
potent APIs, biocatalysis, electrochemistry, photochemistry, 
SV� YRMX� STIVEXMSRW� WYGL� EW� YPXVEƼPXVEXMSR�� P]STLMPM^EXMSR��
ERH� GLVSQEXSKVETL]� EVI� SJXIR� VIUYMVIH� XS� TVSHYGI� RI\X�
generation APIs and drug products at scale.

The rising complexity and the trend toward more complex 
clinical trials, sometimes involving a higher number of 
patients in earlier clinical phases and higher costs per patient, 
VIWYPX� MR� E� WMKRMƼGERXP]� MRGVIEWIH� GSWX� SJ� KSSHW� TVIWWYVI��
Contrary to previous experiences, this is increasingly driven 
by API manufacturing. The need to support even shorter 
development timelines so as to bring life-saving medications 
XS�TEXMIRXW�EW�UYMGOP]�EW�TSWWMFPI�SJXIR�QIERW�XLI�TVSHYGXMSR�
process is less well developed at launch. This increases 
the need for post-launch changes or the development of 
“second-generation processes”. It goes without saying that 
XLI�ZIV]�LMKL�UYEPMX]�WXERHEVHW�JSV�TLEVQEGIYXMGEP�TVSHYGXW�
need to be safeguarded at all times.

In summary, there is an increase in the challenges for 
and expectations of pharmaceutical manufacturing 
organizations to supply innovative drugs in a fully reliable, 
GSWX�IƾGMIRX�� GSQTIXMXMZI�� ERH� WYWXEMREFPI� [E]�� %X� XLI�
same time, these reasons are offering opportunities to 
adapt traditional ways of working and make a difference in 
people’s lives.

%W�ER� MRHYWXV]��[I�WLSYPH�EP[E]W�EMQ� XS�IWXEFPMWL�ƼVWX�MR�
class development and technology platforms with state-
of-the-art, digitally transformed product supply networks. 
We must strive to be at the forefront of innovation and 
technological development. To safeguard the reliability 
SJ� WYTTP]� ERH� GSQQIVGMEP� GSQTIXMXMZIRIWW�� [I� ƼVQP]�
believe that strong in-house launch capabilities with a fully 
integrated interface between chemical and pharmaceutical 
development and product supply functions are key success 
factors for ensuring best-in-class supply of key brands to 
meet patients’ needs and impact their lives for the better.

Resilient supply chains – impact during the 
pandemic and how we safeguard our future

The shock to supply and demand that arose out of the 
epidemic situation in China in January 2020 and the resulting 
global pandemic exposed vulnerabilities in the production 
strategies and supply chains used across many different 
industries. Concrete effects of the pandemic included:

 � 0SGOHS[R�ERH�UYEVERXMRI�VIKYPEXMSRW�EJJIGXMRK�VIWSYVGI�
availability in production plants and distribution centers

 � Temporary trade restrictions
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 � Transport capacity shortages, especially air- and sea-
freight containers

 � Changed demands and stockpiling
 � Shortages of many products, highlighting weaknesses 

in supply chains

The economic turmoil caused by the pandemic has exposed 
many vulnerabilities in supply chains. There has therefore 
recently been widespread speculation in policy circles 
and the popular press as to whether globalization is still a 
valuable guiding principle for the future. Will or should the 
experience of the pandemic lead to supply chains becoming 
more local again?

-X�MW�SYV�ƼVQ�ZMI[�XLEX�MX�WLSYPH�RSX��+SMRK�FEGO�XS�E�HSQIWXMG�
setup will not solve the issues described above but would 
instead cause knock-on effects such as increased costs 
and capacity shortages, the rise of a global recession and 
HIGVIEWIH� ƽI\MFMPMX]�� ;I� WXVSRKP]� FIPMIZI� XLEX� XLI� OI]� XS�
success is a global supply network with strong regional 
footprints, relying on free trade and cooperation in industrial 
operations. If we are to overcome future crises with global 
impact, what we need are global and resilient supply chain 
WSPYXMSRW�� KPSFEPP]� HMZIVWMƼIH� TVSHYGXMSR� ERH� HMWXVMFYXMSR�
RIX[SVOW�� ERH� KPSFEP� GETEGMX]� VIWIVZIW� XLEX� SJJIV� ƽI\MFPI�
room to maneuver, among other things.

As the pharmaceutical industry, we should stand up for a 
transparent, rules-based system of trade, managed globally 
by international institutions. We must strive for resilience 
rather than isolation. At the same time, we should foster 
FEPERGIH� ERH� HMZIVWMƼIH� KPSFEP� RIX[SVOW�� MRGPYHMRK� FEGO�
YT�W]WXIQW�[MXLMR�[IPP�HIƼRIH�� WIKQIRXIH�WYTTP]�GLEMRW��
Localization reduces the scope for fallback options and 
capacity reserves. In addition, we must further exploit the 
opportunities that Industry 4.0 offers for increasing supply 
chain transparency and improving risk management.

Digitalization is a key lever for optimizing supply chain 
processes and creating end-to-end transparency. Although 
“end-to-end” is regularly used as a buzzword, all too often we 
fail to look beyond the bounds of our own companies. The 
pandemic taught us that we must have a deep understanding 
(and ideally a real-time picture) of the entire value chain from 
1st/2nd tier suppliers all the way downstream to distributors 
and pharmacies and ultimately the patient. We need to be 
able to receive early alerts when supplier problems arise and 

proactively manage demand signals. This includes merging 
WYTTPMIVW� ERH� '13� TEVXRIVW� SR� MRXIKVEXIH� TPEXJSVQW��
increasing data transparency, cloud-based, real-time tracking 
of transports, and intelligent control tower solutions.

Digitalization and Industry 4.0 – a challenge 
that offers immeasurable chances for 
improvement

The ongoing automation of traditional manufacturing 
and industrial practices using modern smart technology 
based on cyber-physical systems (CPS) and dynamic data 
processing is commonly referred to as “Industry 4.0” (Arden 
et al., 2021). This is having a major impact on manufacturing 
in the chemical and pharmaceutical industry, too. While it 
seems obvious that digitalization offers a variety of options 
for improvement in production, the challenge we often face 
is keeping pace with the overwhelming speed at which 
digital solutions sometimes evolve in adjacent industries. 
To be honest, the traditional pharmaceutical industry 
(especially the big players) is not noted for its ability to adapt 
UYMGOP]� XS� RI[� XIGLRSPSKMIW�� ERH� MWRƅX� X]TMGEPP]� ORS[R� JSV�
FIMRK�TEVXMGYPEVP]�EKMPI�ERH�H]REQMG�MR�XLMW�VIKEVH��)ZIR�WS��
we are facing the reality of having to digitize our processes 
and change data and business processes to achieve digital 
transformation. This is a must – even in a strongly regulated 
environment.

In the pharmaceutical industry, we have access to data from 
research studies, production campaigns and marketing and 
sales, for instance. Digital technologies such as machine 
PIEVRMRK� ERH� EVXMƼGMEP� MRXIPPMKIRGI� �%-� LEZI� XLI� EFMPMX]� XS�
connect and leverage this data so as to uncover new 
insights and improve decision making. With the help of 
data and digital technologies, we are able to develop new 
WSPYXMSRW� XLEX� FIXXIV� ƼX� SYV� TEXMIRXWƅ� RIIHW�� 8LMW� IREFPIW�
YW� XS�QERYJEGXYVI�QSVI� IƾGMIRXP]� MR� HMKMXEP� JEGXSVMIW� ERH�
reduce our own environmental footprint.

A clear vision for implementing digital solutions in API 
production is typically driven by advanced analytics 
technologies, alongside transforming the ongoing 
automation into smart manufacturing. It might seem 
natural to assume that, for the majority of mature products, 
the respective manufacturing processes have been 
exhaustively optimized over the years. It was therefore all 
the more surprising and highly motivating to learn that there 
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is still potential to unleash by applying data science tools, 
even for long-established products. One thing is essential 
for the digital transformation – it has to be closely linked to 
the business by using digital insights to unlock additional 
value with relevant impact. It does not make sense to simply 
introduce technology just because it’s all the rage. Doing so 
can bring with it a major risk of failure (Hotz, 2022). Taking 
this as a basic guiding principle for selecting meaningful use 
cases, it is advisable to follow a gradual process, starting 
with a plant readiness assessment (rating digital maturity), 
followed by a process improvement analysis (problem 
MHIRXMƼGEXMSR�� GPYWXIVMRK�� ERH� ƼREPP]�� TVMSVMXM^MRK� TSXIRXMEP�
digitalization projects through the creation of implementation 
plans. In our experience, the key success factors of every 
advanced analytics project are best summarized as follows:

 � ��	�SJ�XLI�WYGGIWW�MW�HYI�XS�XLI�EPKSVMXLQW�MHIRXMƼIH
 � 20% is based on successful application of new tools 

and improving the IT and computing landscape
 � 70% can be attributed to sensitivity in the change 

management process, driven by the excitement and 
involvement of the interdisciplinary teams

1SWX�MQTSVXERXP]��ƈHMKMXEPƉ�QYWX�FIGSQI�ER�MRXIKVEP�TEVX�SJ�SYV�
thinking and mindset. In this context, it is worth pointing out 
that there is much to learn from next-generation employees 
– let’s empower them to speak up, to share their views and 
knowledge and thus propel our digital transformation efforts 
in our industry to reach unprecedented speeds.

Sustainability – a challenge we must take 
seriously to safeguard our planet’s resources

8LI�WGMIRXMƼG�IZMHIRGI�GSYPH�RSX�FI�GPIEVIV��+PSFEP�GPMQEXI�
change caused by human activity is happening now and 
poses a growing threat to society. The pace of change 
and the evidence of harm have increased markedly over 
VIGIRX� ]IEVW�� 8LI� XMQI� XS� WMKRMƼGERXP]� VIHYGI� KVIIRLSYWI�
KEW� IQMWWMSRW� MW� XLIVIJSVI� RS[�� 7YWXEMREFMPMX]� LEW� UYMGOP]�
grown from a “feel-good” topic to a business-critical success 
factor. Society at large is increasingly aware of sustainability 
issues and has developed a strong desire for responsible 
action and change. As the pharmaceutical industry, we have 
a responsibility to deliver on the expectations of customers, 
TSPMG]�QEOIVW��ERH�MRZIWXSVW��1SWX�MQTSVXERXP]��LS[IZIV��[I�
should strive to push ourselves even beyond benchmarks 
and regulations imposed from the outside, since we 

are aware that it is us who can make a difference for the 
generations to come. API manufacturing organizations in 
particular have a huge lever when it comes to improving our 
industry’s ecological balance (Flessner, 2022).

In order to improve our ecological footprint, we need to 
consider the following relevant aspects – science-based 
climate targets, water and waste reduction targets applying 
the principles of circularity, and the responsible use of 
substances, focusing on green chemistry. A strong basis for 
JYPƼPPMRK�GLEPPIRKMRK�GPMQEXI�XEVKIXW�MW�X]TMGEPP]�E�WSYRH�ERH�
forward-looking sustainability and green energy strategy. 
We need to aim for compliance with the carbon reduction 
EQFMXMSRW�HIƼRIH�F]�XLI�)YVSTIER�+VIIR�(IEP�EW�E�FYWMRIWW�
imperative. We should foster an even more intense dialog 
and partner up across divisions, companies, and even 
MRHYWXVMIW� XS� VIEGL� XLI�QSWX� GLEPPIRKMRK� KSEPW�� )WTIGMEPP]�
in the area of circularity, we strongly believe there are many 
opportunities beyond those currently being addressed. 
Once we enter into open discussions, we can come up with 
joint ideas that make the most of our creative potential and 
technological expertise.

Furthermore, sustainability must be a factor in everything 
we do, including hiring next-generation scientists and 
leaders with an eco-centered mindset to proactively 
design production and packaging processes, focusing our 
downstream distribution on reducing, recycling and/or 
reusing waste streams and optimizing our value streams 
across the entire value chain – from suppliers to customers 
ERH� TEXMIRXW�� )\EQTPIW� JVSQ� %4-� QERYJEGXYVMRK� MRGPYHI�
the recycling of starting materials, reagents or catalysts 
JVSQ�TVSHYGXMSR�[EWXI��[MXL�WYFWIUYIRX�VITYVTSWMRK�SJ�XLI�
recovered material, and the use of biocatalytic platforms to 
replace the conventional chemical routes of synthesis with 
less resource-intense alternatives. Using raw materials from 
biogenic sources can further reduce our overall footprint.

We should also keep in mind that sustainability goes beyond 
waste treatment, circularity, and handling emissions. 
8LI� ƼREP� Ɓ� FYX� RS� PIWW� MQTSVXERX� Ɓ� HMQIRWMSR� MW� WSGMEP�
responsibility. For example, it is well worth acknowledging 
the valuable impact of funding regional initiatives, engaging 
MR� XLI� ƼIPH� SJ� WSGMEP� MRRSZEXMSR� ERH� LERHW�SR� WYTTSVX� JSV�
science education. Both in the communities around our 
sites and in society as a whole, these efforts can bring about 
improvements and really make a difference.
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What actually makes the difference – people 
are our greatest asset

As the saying goes, “If you want to go fast, go alone. If you 
want to go far, go together!” A high level of commitment 
among employees is essential when it comes to achieving 
progress in our industry, mastering the challenges of today 
so as to be prepared for the future, and coming up with 
innovative solutions that address the needs of both our 
own generation and those to come – from sustainability to 
unmet medical need in a growing and aging population. To 
achieve this, we need to go from “command and control” 
to “agility and adaptability”, with a key element of personal 
development and leadership being empowerment. In 
addition, we need to really live up to our commitment to 
inclusion and diversity. As employers, we must therefore 
take on the challenge of creating a working environment that 
values all people, supports them in their (self-)development 
and fosters creativity. On the other hand, it is up to every 
single employee to embrace a mindset based on a constant 
willingness to learn and adopt a culture of interaction.

Summary and conclusion – we are 
here to make a difference!

There are several key challenges that we need to take seriously 
to successfully shape the future of the pharmaceutical 
industry – the increasing cost pressure in production, the 
need to implement supply chain concepts with greater 
resilience, full commitment to driving sustainability, and 
XLI�UYIWXMSR�SJ�LS[� XS�YRPIEWL� XLI� JYPP� TSXIRXMEP� SJ�HMKMXEP�
solutions in an industry that has historically not been very 
agile.

We need to act now to maintain the strong momentum of 
our industry and safeguard pharmaceutical companies 
as innovative and competitive global players with strong 
footprints in their home countries. If we approach this 
proactively, it is a big opportunity – but it might become 
a threat if we do not foster collaboration and joint action 
now. We must also not forget that it’s all about the people, 
because every change needs strong commitment among 
staff, coworkers, and collaborators. Ultimately, this means 
we need to face and tackle the challenges for our industry 
together – across leading pharma companies, across the 
interface between industry and academia, and across 
colleagues with diverse backgrounds and opinions.

Our challenge to you today, therefore, is this – let’s tackle 
it together. Let’s team up and strengthen collaboration to 
shape the future of our industry together. Let’s go hand in 
hand, using collaborative network approaches as a basis 
wherever feasible.
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