
���

€
BY NC

in_bo New Frontiers of Construction Management Workshop 2018, vol. 09 n° 13

4L]WMGEP�EWWIXW�EVI��RS[EHE]W��QSVI�ERH�QSVI�MRGPYHIH�MR�XLI�HMKMXEP�IRZMVSRQIRX��
TVSZMHMRK�LYKI�EQSYRX�SJ�HEXE��ERH� MRZSPZMRK�E�GSQTPI\�RIX[SVO�SJ�WXEOILSPHIVW��
1ER]�-RJSVQEXMSR�'SQQYRMGEXMSR�8IGLRSPSKMIW��-'8W�EVI�IQTPS]IH�MR�%VGLMXIGXYVI��
)RKMRIIVMRK�� 'SRWXVYGXMSR� ERH� 3TIVEXMSR� �%)'3�� MR� SVHIV� XS� XEGOPI� XLI� HMKMXEP�
XVERWJSVQEXMSR��'YVVIRXP]��SRI�SJ�XLI�QSWX�EGORS[PIHKIH�ETTVSEGLIW�JSV�QEREKMRK�
XLI�RI[�GSQTPI\MX]�SJ�XLI�FYMPX�IRZMVSRQIRX�MW�&YMPHMRK�-RJSVQEXMSR�1SHIPPMRK��&-1��
8LMW� EVXMGPI� EHHVIWWIW� XLI� MWWYI� SJ� XLI�QEXYVMX]� SJ� SVKERMWEXMSRW�� [LMGL� EHSTX� SV�
EVI�[MPPMRK�XS�EHSTX�E�&-1�ETTVSEGL��8LIVIJSVI��VIWIEVGL�EMQW�EX�TVSZMHMRK�E�GVMXMGEP�
VIZMI[�SR�&-1�QEXYVMX]�SJ�SVKERMWEXMSRW�STIVEXMRK�MR�%)'3��8LI�&-1�ETTVSEGL�GER�
FI�GSRWMHIVIH�E�WXIT� JSV[EVH� JSV�WYTTSVXMRK� XLI�HIZIPSTQIRX�SJ�HMKMXEP�TVSGIWWIW�
EFPI�XS�JSWXIV�XLI�EGLMIZIQIRX�SJ�XLIMV�FYWMRIWW�SFNIGXMZIW��8LI�WGSTI�SJ�XLI�VIWIEVGL�
GSRGIVRW�XLI�SZIVEPP�H]REQMGW�SJ�XLI�%)'3�WIGXSV�GSRGIVRMRK�XLI�HMKMXEP�VIZSPYXMSR�
EJJIGXMRK�QEREKIQIRX� SJ� XLI� FYMPX� IRZMVSRQIRX� TVSGIWWIW� EPSRK� XLI� PMJI� G]GPI� SJ�
TL]WMGEP�EWWIXW��8LIVIJSVI��E�PMXIVEXYVI�VIZMI[�SR�7GSTYW�HEXEFEWIW�LEW�FIIR�GEVVMIH�
SYX� ERH�QSWX� VIPIZERX� H]REQMGW� MR� XLI� PMXIVEXYVI� TVSHYGXMSR� LEZI� FIIR� MHIRXMƼIH�
and investigated trough bibliometric, trend and cluster analyses carried out on the 
WIPIGXIH�WEQTPI�SJ�EVXMGPIW��-R�WYQQEV]�MX�GER�FI�WXEXIH�XLEX�XLI�&-1�QEXYVMX]�EPPS[�XS�
IZEPYEXI�SVKERMWEXMSRWƅ�HMKMXEPMWEXMSR�TSXIRXMEP�IREFPMRK�XLI�VIIRKMRIIVMRK�SJ�FYWMRIWW�
TVSGIWWIW�� 1SVISZIV�� XLI� IZEPYEXMSR� SJ� SVKERMWEXMSRWƅ� &-1� GSQTPMERX� ETTVSEGLIW�
can provide a sound assessment method during a bid process, contributing to the 
XVERWTEVIRX�ERH�IJJIGXMZI�WIPIGXMSR�SJ�XLI�QSWX�ZMVXYSYW�ƼVQW��
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The built environment, today, is more and 
QSVI�GLEVEGXIVM^IH�F]�XLI�HMKMXEPM^EXMSR�
SJ�TVSGIWWIW�� JVSQ� XLI�IEVP]� WXEKIW�SJ�
the design, until the decommissioning 
SJ� XLI� EWWIXW� �6-&%� ������ 8LMW� XVIRH�
leads to the massive employment in 
%VGLMXIGXYVI��)RKMRIIVMRK��'SRWXVYGXMSR�
ERH� 3TIVEXMSRW� �%)'3� SJ� HMKMXEP�
XSSPW� EFPI� XS� QEREKI� XLI� MRJSVQEXMSR�
GSQTPI\MX]� TVSZMHIH� F]� XLI� HMKMXEPMWIH�
FYMPX� IRZMVSRQIRX�� ;MXLMR� XLMW� GSRXI\X��
SRI� SJ� XLI� QSWX� EGORS[PIHKIH�
ERH� VIGSKRMWIH� QIXLSHSPSK]� JSV�
MRJSVQEXMSR� QEREKIQIRX� MW� &YMPHMRK�
-RJSVQEXMSR�1SHIPPMRK� �&-1�ETTVSEGL��
%GGSVHMRK� XS� XLI� JVEQI[SVO� HIƼRIH�
F]� XLI� &VMXMWL� 7XERHEVH� -RWXMXYXMSR�
�&7-�� ������ &-1� GER� FI� MRXIRHIH� EW�
XLI�QEREKIQIRX� SJ� MRJSVQEXMSR� ƽS[W�
EPSRK�XLI�PMJI�G]GPI�SJ�XLI�EWWIX�XLVSYKL�
XLI� YWI� SJ� HMKMXEP� QSHIPPMRK� �&VMXMWL�
7XERHEVH�-RWXMXYXMSR�������REQIP]�E�WIX�
SJ� HMKMXEP� TVSGIWWIW�� IREFPIH�F]�HMKMXEP�
tools, procedures, methodologies, 
JYVXLIVMRK�IƾGMIRG]�SJ� XLI� MRJSVQEXMSR�
I\GLERKI� ERH� GSPPEFSVEXMSR� EQSRK�
players. 
(IWTMXI�XLI�GPIEV�EHZERXEKIW�SJJIVIH�F]�
XLMW�TS[IVJYP�ETTVSEGL��WXMPP�MXW�EHSTXMSR�
seems to be not completely embedded 
MR� XLI� EXXMXYHI� SJ� XLI� %)'3� TPE]IVW��
8LMW� MW� TVSFEFP]� HYI� XS� XLI� RIIH� JSV� E�
TEVEHMKQ�WLMJX� MR� XLI�FILEZMSYV�SR� XLI�
QEVOIX� SJ� XLIWI� WYFNIGXW� XLEX� SJXIR�
seems to be not completely aware 
SJ� XLI� VIQEVOEFPI� FIRIƼXW� XLEX� GSYPH�
be achieved in the middle-long term 
TIVWTIGXMZI� �4ʞVR�� )H[EVHW�� ERH� 7MRK�
������ 8LIVIJSVI�� XLI� VIWIEVGL� EMQW�
EX� TVSZMHMRK� E� GVMXMGEP� VIZMI[� SR� &-1�
QEXYVMX]� SJ� SVKERMWEXMSRW� STIVEXMRK� MR�
%)'3��

N. Moretti, P.E. Giana
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1ER]� ETTVSEGLIW� JSV� XLI� &-1�
TIVJSVQERGI� QIEWYVIQIRX� GER� FI�
JSYRH� MR� PMXIVEXYVI� �=ERK� IX� EP�� ������
%RHSRI� ������ 7LMR� ERH� 'LEM� ������
'LIR��(MF��ERH�'S\�������+MIP�ERH�-WWE�
������/EWWIQ��1��� 7YGGEV�� &���(E[SSH�
������ 2IZIVXLIPIWW�� XLI� QSWX� TEVX� SJ�
XLIQ� EKVII� [MXL� XLI� HIƼRMXMSR� SJ� X[S�
JYRHEQIRXEP� XIVQW�� �M� EHSTXMSR�� ERH�
�MM� QEXYVMX]�� 8LI� JSVQIV� GSRGIVRW� XLI�
EFMPMX]� SJ� ER� SVKERMWEXMSR� SJ� LERHPMRK�
&-1� XSSPW�� ERH� HIPMZIVMRK� &-1� FEWIH�
products, according to increasing 
PIZIPW� SJ� WOMPPW�� 8LI� PEXXIV� UYERXMƼIW�
XLI� GETEFMPMX]� SJ� ER� SVKERMWEXMSR� XS�
provide standardised guidelines, and 
procedures, to be distributed among its 
members, and to be applied whenever 
E� &-1� SYXTYX� QYWX� FI� EGLMIZIH� �&MPEP�
7YGGEV�� 7LIV�� ERH� ;MPPMEQW� ������
8LIVIJSVI��[LMPI� XLI�&-1�EHSTXMSR� GER�
be considered a bottom-up approach, 
XLI�&-1�QEXYVMX]�WLSYPH�FI�GSRWMHIVIH�
as an issue which can be addressed 
EGGSVHMRK� XS� E� XST�HS[R� ETTVSEGL��
XLI� QEREKIQIRX� SJ� XLI� SVKERMWEXMSR�
QYWX�FI�E[EVI�SJ�WXVEXIKMG�GLSMGIW�ERH�
EHZERXEKIW�GSQMRK�JVSQ�XLI�EHSTXMSR��
WXERHEVHMWEXMSR��ERH�MQTPIQIRXEXMSR�SJ�
XLI�&-1�ETTVSEGL��
8LI� VIWMWXERGI� XS� XLI� HMKMXEPM^EXMSR� SJ�
%)'3�QEVOIX
According to the report published by 
1G/MRWI]� -RWXMXYXI� �1G/MRWI]� +PSFEP�
-RWXMXYXI�� ����� SR� PEFSYV� TVSHYGXMZMX]��
it is interesting to analyse data on 
HMKMXEPM^EXMSR�� 2EQIP]�� GSRWXVYGXMSR�
WIGXSV� MW� JSPPS[MRK� FSXL� MR� XIVQ� SJ�
TVSHYGXMZMX]�� ERH� HMKMXEPM^EXMSR� EPP� XLI�
SXLIV�WIGXSVW��IWTIGMEPP]�QERYJEGXYVMRK��
and agriculture. Literature shows clearly 
XLI�FIRIƼX�XLEX�&-1�GER�TVSZMHI�XS�%)'3�
MRHYWXV]� �+YVIZMGL� ERH� 7EGOW� ������
%PZEVIRKE�������%P�,EXXEF�ERH�,EQ^IL�
������ 7EGOW� IX� EP�� ������ 6MWGLQSPPIV��
%PEVGʬR��ERH�/SWOIPE�������.ISRK�IX�EP��
������ %GGSVHMRK� XS� HEXE� SJ� )YVSWXEX��
ERH�-XEPMER�3ƾGI�JSV�2EXMSREP�7XEXMWXMGW��
E� FYVHIR� JEGXSV� MW� XLI� VEXMS� FIX[IIR�
XLI� ZEPYI� SJ� MRZIWXQIRX� MR� IRKMRIIVMRK�
the project, and the whole sector value, 
WLS[MRK�E�ZEPYI�SJ������MR�-XEP]�GSQTEVIH�
XS�XLI������MR�+��EVIE��8LMW�GSQTEVMWSR�
highlights the low investments in the 

IRKMRIIVMRK�GSQTSRIRX�SJ�XLI�TVSGIWW�
compared to the whole industry. This 
JEGXSV� WLS[W� XLI� PS[� MRXIVIWX� SJ� XLI�
sector in changing. Focusing on the 
-XEPMER�TYFPMG�WIGXSV��ER�EREP]WMW�SJ� XLI�
design tenders awarded through Most 
Economically Advantageous Tender 
�1)%8� TVSGIWWIW� TYFPMWLIH� MR� �����
�3-')������� WLS[W�ER�EZIVEKI�E[EVH�
[MXL� ��� SYX� SJ� ���� TSMRXW� EWWMKRIH�
XS� XLI� IGSRSQMGEP� JEGXSV�� 8LI� TYFPMG�
EHQMRMWXVEXMSRW� FIRH� XLI� YWI� SJ� XLI�
1)%8�TVSGIWW�XS�E�GEPP�JSV�XIRHIVW�[LMGL�
IZEPYEXIW� NYWX� XLI� IGSRSQMG� JEGXSV��
This approach less and less enhances 
the project engineering, which could 
TVSZMHI� E� VIQEVOEFPI� STXMQM^EXMSR�
SJ� XLI� ƼREP� TVSHYGX� �4LMPMTT� +IVFIVX�
����� �M�I�� MR� XIVQW� SJ� WYWXEMREFMPMX]��
TIVJSVQERGI��GSWX��IXG���8LMW�ETTVSEGL�
MQTSWIW� E� PSX� SJ� GSPPEXIVEP� GSWXW� MR�
GSRWXVYGXMSR� TLEWI� �0SZI� IX� EP�� ������
&-1� ETTVSEGL� GSYPH� VIHYGI� EPP� XLIWI�
ZEVMERGI� MR� TIVJSVQERGIW� �4IERWYTET�
ERH�0]�������(IWMKR�ƼVQW�VIEGX�XS�XLMW�
reluctance to investment reducing the 
IJJSVX�SR�XLI�ƼREP�TVSHYGX��*MVQW�MRZIWX�
in the project less in order to maintain 
TVSƼXEFMPMX]�� HYI� XS� XLI� LYKI� HMWGSYRX�
SJJIVIH�HYVMRK�XLI�XIRHIV�&EHHIPI]�ERH�
'LERK� ������ 8LMW� EXXMXYHI�� SR� FILEPJ�
SJ� XLI� GSRXVEGXMRK� EYXLSVMXMIW�� SYXPMRIW�
ER�MRLIVIRX�GSRHMXMSR�SJ�XLI�WIGXSV�XLEX�
leads it to analyse just investments in 
the short term(World Economic Forum 
������
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A second consideration concerns the 
EZIVEKI�HMWGSYRX�GEVVMIH�SYX�F]�XLI�ƼVQW�
that won design tenders. According to 
HEXE�TYFPMWLIH�F]�XLI�-XEPMER�EWWSGMEXMSR�
SJ� -XEPMER� IRKMRIIVMRK�� EVGLMXIGXYVEP�
and technical economic consulting 
SVKERM^EXMSRW� �3-')������ MR�.YRI�� XLI�
VIHYGXMSR� MR� XIVQW� SJ� TVMGI�� FIX[IIR�
the pre and post awarding procedures, 
MW�����	�JSV� XIRHIVW�TYFPMWLIH� MR������
ERH�����	�JSV�XLSWI�TYFPMWLIH�MR�������
8LI�XIRHIVW�TYFPMWLIH�MR������VIEGLIH�
ER� EZIVEKI� HIGVIEWI� SJ� ����	� ERH�
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XLSWI�TYFPMWLIH�MR������LEH�ER�EZIVEKI�
HIGVIEWI�SJ�����	��
This situation is empathised especially 
GSRWMHIVMRK� XLI� XVIRH� SJ� XLI� HMWGSYRX�
EZIVEKI�SJ�HIWMKR� XIRHIV��8LMW�EXXMXYHI�
SJ�SJJIVMRK�E�WIVZMGI�EX�E�LMKL�HMWGSYRX�
TVSZMHIW� E� HIGVIEWI� MR� XLI� UYEPMX]� SJ�
XLI� WIVZMGI� �%^M^� ERH� ,EJI^� ������
2EQIP]��MX�TVSZSOIW�ER�ETTVSEGL�[LIVI�
there is a reluctance to innovation, in 
TEVXMGYPEV� SJ� RI[�QIXLSHSPSKMIW�� WYGL�
EW� &-1� �1YVTL]� ������ %GGSVHMRK� XS�
2&7� �;EXIVLSYWI� ERH� 4LMPT� ������
;EXIVLSYWI� IX� EP�� ������ XLI� &-1�
approach is not perceived by all 
designers, and contractors as an 
EHZERXEKI�XS�LEZI�E�LSPMWXMG�ZMI[�SJ�XLI�
project, and provide a better result, but 
EW�E�VIUYMVIQIRX�SJ�XLI�GPMIRXW��2EQIP]��
4YFPMG� %YXLSVMXMIW� VIUYMVI� &-1� IZIR� MJ�
they do not have a clear knowledge 
SJ� [LEX� XLI]� GER� EGLMIZI� XLVSYKL�
XLI� ETTPMGEXMSR� SJ� XLMW� QIXLSHSPSK]��
For this reason, the computational 
ETTVSEGL�MW�TSWWMFPI�SRP]�MJ�XLI�GPMIRXW��
and the people who really want to 
apply this methodology are well 
JSGYW� SR� XLI� SFNIGXMZI�� 1SVISZIV�� E�
HIITIV� ORS[PIHKI� ERH� E[EVIRIWW� SJ�
TSXIRXMEPMXMIW� SJJIVIH� F]� XLI� EHSTXMSR�
SJ� XLI�&-1�QIXLSHSPSK]� MW� VIUYMVIH� XS�
JSWXIV�XLI�ZMVXYSYW�TVSGIWWIW�

8,)�%-1�3*�8,)�6)7)%6',

8LI� EMQ� SJ� XLMW� TETIV� MW� XS� TVSZMHI� E�
GVMXMGEP� VIZMI[� SR� XLI�QIEWYVIQIRX� SJ�
XLI�&-1�QEXYVMX]�PIZIP�SJ�SVKERMWEXMSRW��
which adopt or are willing to adopt a 
&-1�ETTVSEGL��
8LMW� [SVO� WIXW� XLI� JSYRHEXMSR� XS�
YRHIVWXERH�XLI�PEGOW�MR�XLI�WXEXI�SJ�XLI�
EVX�� ERH� XLI� MRXIVIWXW� SJ� XLI� MRHYWXV]��
-R� SVHIV� XS� SFXEMR� XLMW� VIWYPX�� XLI�
research provides a comprehensive 
GVMXMGEP� SZIVZMI[� SJ� XLI� WGMIRXMƼG�
XLISVIXMGEP� JVEQI[SVO� WXEVXMRK� JVSQ�
the market conditions and behaviours. 
The investigation is conducted on the 
LMWXSVMGEP� XVIRH� XS�SYXPMRI� ERH� JSVIGEWX�
XLI�XVIRH�SJ�%)'3�MRXIVIWX��
8LIVIJSVI��E�WIX�SJ�FMFPMSQIXVMG�EREP]WMW�
have been carried out, on a selected 
WEQTPI� SJ� VIJIVIRGIW� VIXVMIZIH� JVSQ�
7GSTYW�HEXEFEWI��8LI�VIJIVIRGIW�LEZI�
FIIR� TVSGIWWIH� XLVSYKL� &MFPMSQIXVM\�
�%VME� 
� 'YGGYVYPPS� ������ ER� 6�XSSP�
allowing many bibliometric analyses, 
clustering and mapping operations. 
The paper concludes with some insides 
MR� XLI� ORS[PIHKI� KETW� IQIVKIH� JVSQ�
XLI� FMFPMSQIXVMG� ERH� WYKKIWX� JYXYVI�
research trajectories.

1)8,3(303+-'%0�%4463%',

8LI� GVMXMGEP� PMXIVEXYVI� VIZMI[� SR� &-1�
maturity has been implemented thanks 
XS� XLI� YWI� SJ� XLI� 6�XSSP� &MFPMSQIXVM\�
�%VME�ERH�'YGGYVYPPS�������&MFPMSQIXVM\�
EPPS[W�XS�I\TPSMX�E�WIX�SJ�JYRGXMSRW�EFPI�
XS� TVSZMHI� E� GSQTVILIRWMZI� ZMI[� SJ�
E� WTIGMƼG� WEQTPI� SJ� VIJIVIRGIW�� 8LI�
WEQTPI�LEW�FIIR�VIXVMIZIH�JVSQ�7GSTYW��
SRI� SJ� XLI� QSWX� EGORS[PIHKIH� ERH�
VIPMEFPI�HEXEFEWIW�SJ�WGMIRXMƼG�PMXIVEXYVI��
*SV� XLI� WIPIGXMSR� SJ� XLI� WEQTPI��
XLI� JSPPS[MRK� OI][SVHW� LEZI� FIIR�
YWIH�� &-1� 36� �&YMPHMRK�� -RJSVQEXMSR�
1SHIPMRK�� 36� �&YMPHMRK�� -RJSVQEXMSR�
1SHIPPMRK�� 36� �&YMPHMRK�� -RJSVQEXMSR�
1SHIP�� %2(� 1EXYVMX]� ERH� XLI� 7GSTYW�
HEXEFEWI� LEW� FIIR� MRWTIGXIH� MR� ƼIPHW�
“Article title, Abstract, Keywords”. The 
research has been carried out in early 
.YP]� ������ %� [MHIV� WIX� SJ� VIJIVIRGIW�
[SYPH� LEZI� FIIR� VIXVMIZIH� MJ� EPP� ƼIPHW�

in the database had been inspected, 
XLSYKL� XLI� VIPMEFMPMX]� SJ� HEXE� GSPPIGXIH�
would have been reduced remarkably. 
(IWTMXI� XLI� XSTMG� SJ� XLI�QEXYVMX]� PIZIP�
MW�[IPP� HIƼRIH�ERH� XLI�FSYRHEVMIW�EVI�
VIGSKRMWEFPI�� XLI� &-1� MR� PMXIVEXYVI� MW�
HIƼRIH� MR� HMJJIVIRX� [E]W� EGGSVHMRK� XS�
XLI�VIKMSREP�TVSZIRERGI�SJ�XLI�EYXLSVW�
and to their own personal choices. 
8LIVIJSVI�� QER]� HIƼRMXMSRW� SJ� XLI�
OI][SVHW� LEZI� FIIR� IQTPS]IH�� &-1�
SV� �&YMPHMRK�� -RJSVQEXMSR� 1SHIPMRK��
SV� �&YMPHMRK�� -RJSVQEXMSR� 1SHIPPMRK��
SV� �&YMPHMRK�� -RJSVQEXMSR� 1SHIP��� 8LI�
VIWIEVGL� TVSZMHIH� EW� SYXGSQI� ����
VIJIVIRGIW��
8LI� JSPPS[MRK� WXIT� GSRGIVRIH� XLI�
GPIERMRK� SJ� XLI� WIPIGXIH� VIJIVIRGIW��
WMRGI�WSQI�SJ�XLIQ�EVI�RSX�EWWSGMEXIH�
XS�ER�EYXLSV��EYXLSVW�ƼIPH�MW�QEVOIH�EW�
?2S�EYXLSV�REQI�EZEMPEFPIA��
This operation gave as output a 
HEXEFEWI� SJ� ���� VIJIVIRGIW�� 3R� XLI�
cleaned database the bibliometric 
analyses have been carried out and key 
MRWMKLXW�LEZI�FIIR� MHIRXMƼIH��%REP]WIW�
GER�FI�HMZMHIH�MR�ƼZI�KVSYTW��
8LI� ƼVWX� KVSYT� GSRGIVRW� XLI� KIRIVEP�
ORS[PIHKI� SJ� XLI� HEXEFEWI�� 8LIWI�
WXEXMWXMGW�WYQQEVMWI�MRJSVQEXMSR�EW�XLI�
RYQFIV� SJ� XSXEP� HSGYQIRXW� VIXVMIZIH��
XLI� RYQFIV� SJ� WSYVGIW�� RYQFIV� SJ�
OI][SVHW�IXG��8EFPI����8LI�ƼVWX�KVSYT�
MW� JSPPS[IH� F]� JSYV� XLIQEXMG� WIXW� SJ�
analyses concerning the chronological 
HMWXVMFYXMSR�SJ�XLI�WGMIRXMƼG�TVSHYGXMSR��
analysis by author, by country and the 
XLIQEXMG� EREP]WIW� SJ� XLI� OI][SVHW��
8LI� HMWGYWWMSR� SJ� XLIWI� VIWYPXW�
allows to spot the gap in literature and 
QEMR� GLEVEGXIVMWXMG� SJ� XLI� PMXIVEXYVI�
TVSHYGXMSR�SR�XLI�QIEWYVIQIRX�SJ�XLI�
&-1�QEXYVMX]�PIZIP�MR�7GSTYW�HEXEFEWI�
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Table 1 summarises the main 
WXEXMWXMGW� TIVJSVQIH� XLVSYKL� XLI� YWI�
SJ� &MFPMSQIXVM\�� %W� GER� FI� WIIR�� XLI�
RYQFIV� SJ� TETIVW� VIXVMIZIH� EJXIV� XLI�
cleaning process is great enough to 
TIVJSVQ� WSQI� WYFWXERXMEP� WXEXMWXMGW��
HIWTMXI� ���� EVI� RSX� VITVIWIRXEXMZI�
SJ� E� [MHI� PMXIVEXYVI� TVSHYGXMSR� SR�
XLI� &-1� QEXYVMX]� JVSQ� ����� XS� ������
2IZIVXLIPIWW�� XLI� LMKL� RYQFIV� SJ�
citations per documents shows a 
potential high interest in the topic. 

8EFPI����1EMR�-RJSVQEXMSR�EFSYX�HEXE��
*MKYVI����%RRYEP�WGMIRXMƼG�TVSHYGXMSR�SZIV�XLI�XSXEP�WEQTPI�SJ�VIJIVIRGIW
Figure 2: Average total citations per year

,ǣǙǘǝǚǣȱȳǠ�ǙȨǚǣȨǙ
The increasing interest in the topic 
MW� EPWS� GSRƼVQIH� F]� XLI� WGMIRXMƼG�
production over the years, with a 
TEVXMGYPEV� MRGVIEWMRK� SJ� TYFPMGEXMSRW�
JVSQ� ����� XS� �������� �*MKYVI� ��� 8LI�
EHSTXMSR�SJ�&-1�FIGEQI�MR�XLIWI�]IEVW�
a hot topic in many countries. 
8LMW� XVIRH� MW� EPWS� GSRƼVQIH� F]� ER�
MRGVIEWMRK�RYQFIV�SJ�TETIVW�TYFPMWLIH�
MR� GSRJIVIRGI� TVSGIIHMRKW� MR� XLI�
timespan indicated above. A slower 
KVS[XL�MW�VIKMWXIVIH�JVSQ������XS�������
though the annual percentage growth 
VEXI� MW� �����	�� (IWTMXI� XLI� WGMIRXMƼG�
production shows a rapid increasing 
JVSQ� ����� XS� ������ E� GSYRXIVXVIRH�
H]REQMG� GER� FI� SFWIVZIH� JSV� [LEX�
concerns the average total citations per 
]IEV� �*MKYVI���� -R������� MR� XLMW�GEWI��E�
TIEO�SJ�QSVI�XLER�����XSXEP�GMXEXMSRW�MW�
registered.
8LI� RYQFIV� SJ� GMXEXMSRW�� MJ� XEOIR� EW� E�
WMRKPI�MRHI\��HS�RSX�I\TVIWW�XLI�UYEPMX]�
SJ� WGMIRXMƼG� TVSHYGXMSR�� -R� JEGX�� XLI�
interest on the topic started growing 
WMRGI� XLI� ƼVWX� LMKLP]� GMXIH� TYFPMGEXMSR�
�&�7YGGEV�������WMRGI�XLIR�SRP]�E�JI[�
publications on the topic were made 
compared to the actual production.
From that moment on, the literature 
TVSHYGXMSR� VSWI� I\TSRIRXMEPP]�� 8LMW�
XVIRH� GSYPH� I\TPEMR� XLI� HIGVIEWMRK� SJ�
EZIVEKI� GMXEXMSRW� TIV� ]IEV� EJXIV� XLI�
�����
Analysis by author
Further analyses concerning the 
authors’ productivity have been done. 
%X� ƼVWX� E� VEROMRK� SJ� QSWX� TVSHYGXMZI�
EYXLSVW�MR�XLI�XMQIWTER�����������LEW�
FIIR�HIZIPSTIH��*MKYVI���
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%JXIV[EVHW�� EYXLSVW� LEZI� FIIR� VIPEXIH�
among each other, as represented in 
*MKYVI���� XLVSYKL�XLI�EYXLSVWƅ�GSYTPMRK�
JYRGXMSR��8[S�EVXMGPIW�EVI�GSYTPIH� MJ�EX�
least one cited source appears in the 
PMWX� SJ� VIJIVIRGIW� SJ� FSXL� EVXMGPIW�� %�
coupling network can be created using 
XLI�JSVQYPE�

;LIVI� %� MW� E� (SGYQIRX� <� 'MXIH�
VIJIVIRGI� QEXVM\� �%VME� ERH� 'YGGYVYPPS�
������
For the analysis carried out in Figure 
��� XLI� YRMX� SJ� QIEWYVI� GSRWMHIVIH� MW�
“authors”, alternatively can be used 
SXLIV�YRMX�SJ�QIEWYVIW�EW�ƈVIJIVIRGIWƉ��
“sources”, “countries”, “keywords” etc. 
*MKYVI� �� WLS[W� XLEX� QSWX� TVSHYGXMZI�
authors are related among each other. 

%ǞȳǠǓǙǣǙ�ȲǓ�ȱǝǗǞǘǚǓ
*SV� XLI� EREP]WMW� SJ� XLI� TYFPMGEXMSRW��
GEVVMIH�SYX�JSPPS[MRK�E�WMQMPEV�ETTVSEGL��
most productive countries have been 
MHIRXMƼIH�ERH�VITVIWIRXIH��*MKYVI���EW�
well as the relationship among them 
�*MKYVI� ��� *SV� W]RXLIWMW� VIEWSRW�� EW�
in previous representations, only the 
ƼVWX����QSWX�TVSHYGXMZI�GSYRXVMIW�LEZI�
FIIR� TPSXXIH� �*MKYVI� ��� [LMPI� MR� *MKYVI�
�� EPP� XLI� TVSZIRERGI� SJ� EYXLSVW� LEZI�
been represented. Figure 5 demonstrate 
XLEX� XLI� QSWX� TEVX� SJ� XLI� HSGYQIRXW�
GER� FI� GEXIKSVMWIH� EW� 7MRKPI� 'SYRXV]�
4YFPMGEXMSRW��7'4��%VKYEFP]��XLMW�MW�HYI�
to the scholars’ inclination to collaborate 
in writing articles among their own local 
research group. 
3RP]� %YWXVEPMER� TYFPMGEXMSRW� WLS[� E�
QENSVMX]�SJ�1YPXMTPI�'SYRXV]�4YFPMGEXMSRW�
�1'4� EKEMRWX� 7'4�� *MKYVI� �� LEW� FIIR�
obtained in a similar way compared 
XS� *MKYVI� ��� -R� XLMW� GEWI� XLI� GSYRXV]�
collaboration is calculated as a 
relationship where the nodes are the 
TVSZIRERGI� SJ� EYXLSVW� �GSYRXVMIW�
and the links are co-authorships. This 
relationship can be obtained thanks to 
XLI�JSVQYPE�

*MKYVI����1SWX�TVSHYGXMZI�EYXLSVW�JVSQ������XS�����
*MKYVI����%YXLSVW��GSYTPMRKW�EQSRK�XLI�QSWX�JVIUYIRX����EYXLSVW
Figure 5: Most productive countries: Single country publications (SCP), Multiple Country Publications (MCP)
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[LIVI�%�MW�E�(SGYQIRX���%YXLSV�QEXVM\�
�%VME�ERH�'YGGYVYPPS������

/ȨǓǕǝǚȰǙ�ȳǞȳǠǓǙǣǙ
%�JYVXLIV�WXIT�GSRGIVRW�E�WIX�SJ�EREP]WIW�
SR�XLI�OI][SVHW�VIXVMIZIH�JVSQ�WIPIGXIH�
articles. These operations have been 
GEVVMIH� SYX� XLEROW� XS� E� VIƼRIQIRX� SJ�
data. The main issue in this phase 
GSRGIVRW� XLI� HIƼRMXMSR� SJ� &YMPHMRK�
-RJSVQEXMSR�1SHIPPMRK��
%GGSVHMRK� XS� XLI� TVSZIRERGI� SJ� XLI�
EYXLSVW� ERH� XS� REVVEXMZI� GLSMGIW�� &-1�
GER� FI� REQIH� HMJJIVIRXP]�� ƈ&YMPHMRK�
-RJSVQEXMSR� 1SHIPMRKƉ�� ƈ&YMPHMRK�
-RJSVQEXMSR� 1SHIPPMRKƉ�� ƈ&-1Ɖ�
ERH� GSQFMREXMSRW� SJ� XLI� ƼVWX� X[S�
EPXIVREXMZIW� [MXL� XLI� XLMVH�� -R� SVHIV� XS�
gather all terminology with the same 
QIERMRK�� [I� HIGMHIH� XS� VIHIƼRI� EPP�
XLI� HMJJIVIRX� EPXIVREXMZIW� EW� ƈ&-1Ɖ��
2IZIVXLIPIWW�� XLMW� STIVEXMSR� KMZI� VMWI�
XS� XLI� PSWW�SJ� XLI� LIXIVSKIRIMX]� SJ� XLI�
HIƼRMXMSR�SJ� XLI� XIVQ�� XLSYKL� MX� EPPS[W�
to group all terms with the same 
semantics in a single entity. 
Moreover, a network and clustering 
EREP]WMW� LEZI� FIIR� GEVVMIH� SYX� �EW� JSV�
EREP]WIW� F]� EYXLSV� ERH� F]� GSYRXV]�
YWMRK�XLI�JSPPS[MRK�JSVQYPE��

8LI� 6�TEGOEKI� IQTPS]IH� JSV� XLI�
EREP]WIW� EPPS[� XS� SFXEMR� E� JYVXLIV�
WIQERXMG� VITVIWIRXEXMSR� SJ� XLI�
keywords analysed. 
8LIVIJSVI�� *MKYVI� �� VITVIWIRXW� XLI�
conceptual structure map obtained 
XLVSYKL� E� 1YPXMTPI� 'SVVIWTSRHIRGI�
%REP]WMW� �1'%� [LMGL� EPPS[W� XLI� HEXE�
interpretation according to the relative 
TSWMXMSRW� SJ� XLI� TSMRXW� VITVIWIRXMRK�
E� WTIGMƼG� EYXLSV� OI][SVH� ERH� XLIMV�
distributions in the graph. As words are 
more similar in distribution, the closer 
they are represented in the map (Aria 
ERH�'YGGYVYPPS������

Figure 6: Country collaboration 
8EFPI����1SWX�JVIUYIRX�OI][SVHW��()�EVI�XLI�%YXLSV�/I][SVHW�ERH�-(�EVI�XLI�/I][SVHW�EWWSGMEXIH�F]�7GSTYW��ƼVWX�����
Figure 7: Conceptual structure map
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8LI� EREP]WMW� SJ� XLI� WGMIRXMƼG�
production on this topic meets the 
IZSPYXMSR� SJ� XLI� ,]TI� G]GPI� �*IRR� ERH�
6EWOMRS� ������ 8LI� MRGVIEWI� SJ� XLI�
technology applications, supporting 
XLI�QIXLSHSPSK]�� MW�VIEGLMRK� MXW�TMGO�SJ�
MRƽEXIH� I\TIGXEXMSRW� �;EXIVLSYWI� IX�
EP�������������� -R� JEGX�� GSRWMHIVMRK� XLI�
historical series, the literature production 
VEMWIH�E�PSX�JVSQ������YRXMP�XLI�ƼVWX�LEPJ�
SJ� XLI� ������ IWTIGMEPP]� JSVIGEWXMRK� XLI�
ERRYEP� WGMIRXMƼG� TVSHYGXMSR� XLI� XVIRH�
is increasing. This evolution is caused 
F]� E� HIQERH� XS� XLI� &-1�QIXLSHSPSK]�
XLEX��QSWX�SJ�XLI�XMQI��VIWYPXW�MR�E�WMQTPI�
XVERWPEXMSR� SJ� E� XVEHMXMSREP� TVSGIWW� MRXS�
E� HMKMXEPM^IH� SRI�� TEVXMGYPEVP]� [LIR�
EPTLERYQIVMG� MRJSVQEXMSR� EVI� RSX�
relevant compared to graphical ones. 
Analysing the literature review published 
EX� MRXIVREXMSREP� PIZIP�� XLIVI� EVI� E� JI[�
EYXLSVW� [MXL� LMKL� RYQFIV� SJ� GMXEXMSRW��
These authors are tightly linked as well. 
The most productive countries are 
connected, but this connection is not 
structured between the USA and UK, 
which are, beside all, the most productive 
ones. The research individuated, in 
XLI� EREP]WMW� SJ� XLI� OI][SVHW� YWIH� F]�
authors, that there is a slight alteration 
SJ� XLI� OI]� XSTMGW� HYI� XS� XLI� QYPXMTPI�
[E]W� SJ� HIƼRMRK� XLI� &-1� EGVSR]Q��
-RHIIH�� XLI� EYXLSVW� VIEPMKRIH� XLIWI�
words to a common topic and obtain 
a result characterised by an improved 
WIQERXMG�QIERMRK��8LIVIJSVI��EGGSVHMRK�
to Figure 9, two main semantic groups 
SJ� OI][SVHW� GER� FI� MHIRXMƼIH�� XLI� ƼVWX�
regards the process management and 
XLI� XLISVMIW� ERH� FIWX� TVEGXMGIW� SJ� &-1�
QEXYVMX]� QSHIPW�� EWWIWWQIRX� ERH�
ETTPMGEXMSR�� XLI�WIGSRH� MW� VIPEXIH� XS� PMJI�
cycle management. These two sets 
GER� FI� MRXIRHIH� EW� XLI� IHKIW� SJ� XLI�
HMWGMTPMREV]� ƼIPHW� [LMGL� IRGSQTEWW�
XLI� XSTMG� SJ� XLI� &-1� QEXYVMX]�� 3R� SRI�
hand these two sets represent the most 
WYMXEFPI� IRZMVSRQIRX� JSV� TYFPMGEXMSRW��
on the other hand, they can be taken 
EW� WXEVXMRK� TSMRX� JSV� XLI� HIZIPSTQIRX�
SJ� RI[� XLISVMIW� ERH� TVEGXMGIW� MR� SXLIV�
GSRXI\XW�

'32'097-327

8LVSYKL� XLI� YWI� SJ� &MFPMSQIXVM\��
XLI� EYXLSVW� HIZIPSTIH� E� WIX� SJ�
comprehensive bibliometric analyses 
in a streamlined way analysing and 
clustering the results. This approach 
allows to understand a massive amount 
SJ� HEXE� PSSOMRK� MRXS� MXW� GSQTPI\MX]��
Moreover, the research provides a solid 
QIXLSH�XS�YRHIVWXERH�XLI�FSYRHEV]�SJ�
XLI� IZSPYXMSR� SJ� XLI� PMXIVEXYVI�� HIWTMXI�
ER� I\XIRWMSR� SJ� XLI� WIX� SJ� EVXMGPIW�
(e.g. considering other databases as 
;IF� SJ� 7GMIRGI�� 7GLSPEV�� IXG�� GSYPH�
improve the analyses and provide 
JYVXLIV� QIERMRKW�� %PWS�� KVI]� PMXIVEXYVI�
�VITSVXW�� [LMXITETIVW� IXG�� LEW� RSX�
been considered, despite it could be 
VITVIWIRXEXMZI� SJ� SXLIV� H]REQMGW� MR�
PMXIVEXYVI�EW�XLI�EHSTXMSR�SJ�XLI�&-1�F]�
MRWXMXYXMSRW� ERH� ƼVQW� ERH� QE]� VIƼRI�
the conceptual structure map. The 
critical review helps in a better and more 
EGGYVEXI� HIƼRMXMSR� SJ� XLI� FSYRHEVMIW�
SJ� XLI� &-1� QEXYVMX]� [LMGL� EPPS[W� XS�
evaluate organisations’ digitalisation 
TSXIRXMEP��IREFPMRK�XLI�VIIRKMRIIVMRK�SJ�
business processes. Moreover, through 
XLI� IZEPYEXMSR� SJ� XLI� GSQTERMIWƅ�
TVSGIWWIW� GSQTPMERGI� [MXL� XLI� &-1�
approach, a more reliable assessment 
during the bidding process could be 
achieved. This trend contributes to the 
XVERWTEVIRX� ERH� IJJIGXMZI� WIPIGXMSR� SJ�
the most virtuous organisations.
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