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Objective 

The goal of the presented study is the identification of research activities and research 
directions in the field of smart logistics and supply chain management during the last 
decade. Based on the results of a pre-study where retrievals in five different discipline-
relevant databases were performed, we (i) determine one relevant major database for 
the systematic screening process, (ii) select keywords as indicators for smart 
manufacturing, (iii) perform systematized retrievals (complete enumeration, 
combinatorial approach), and (iv) provide a discussion of results.  
 

Approach and Method 

We have used indicators for smart manufacturing to determine a predefined set of 
keywords, which was applied in the search process. In an explorative pre-study an 
extensive screening process was performed on a broader scale in five different databases 
(cf. Rovenský, 2016), whereas – based on its results – we determined one major 
database, systematised and refined the method, and applied it on a well-defined time 
horizon of the last decade (i.e. published work between 2007 and 2016). The chosen 
approach for the study presented is methodically based on Bauer and Strauss (2016) 
and on Kryvinska et al. (2013) and demonstrates the application of pre-defined 
indicators for smart manufacturing.  
 

Selection of Database  

In our analysis we performed the search for literature in the scientific database of 
Springer (SpringerLink, link.springer.com). The choice of this database was 
substantiated by an explorative pre-study (Rovenský, 2016), which had performed some 
retrievals across five major databases, i.e. ACM, IEEE, Inderscience, SAGE, and 
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SpringerLink. The pre-study had generated some information what we interpreted for 
our study:  Inderscience together with SpringerLink have delivered a number of hits in 
terms of factor 50 to 100 higher than the remaining other three databases (cf. line 2 in 
Table 1).  Although Inderscience delivered most hits in total, it had not generated any 
results when retrievals consisting of triplets of key words were performed (cf. marked 
line 11, 12, and 13 in Table 1). For this reason, we chose SpringerLink for our study. 
 

Table 1. Number of hits for exemplary combinations of keywords in five databases 
(source: Rovenský 2016). 

 
 
Choice of Keywords 
Based on five pre-defined keywords, which are interpreted as indicators for smart 
activities in logistics and supply chain management, we perform a systematic literature 
analysis. (We use the term “keyword” also for constructs of several words, which form a 
standing term, like for example “supply chain management”). These selected terms are 
“supply chain management”, “postponement”, “mass customization”, “e-logistics”, and 
“agile supply chain”. The systematization refers to time and (combinatorial) 
completeness of the five chosen terms. We analysed the keywords and their 
combinations on a yearly basis over the last decade, which covers the years from 2007 
until 2016. The reason for the decision to perform the retrievals by mid of 2017 was the 
assumption that at that point the major part of relevant publications from 2016 was 
collected, included and accessible in SpringerLink. The combinatorial completeness 
implied pairwise retrievals, triplets, and quadruplets. 
Figure 1 shows graphically the results when each single search term is used for retrieval; 
it shows the number of publications available via SpringerLink during the period of 
2007 until 2016. Due to the absolute numbers of publications found through our 
approach “Supply chain management“ turns out to be the most elaborated topic out of 
the five keyword candidates, whereas “e-logistics” and “agile supply chain” appear least. 
Comparing the most and least frequent terms reveals a disparity of about factor 50. 
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Keywords	 2007	 2008	 2009	 2010	 2011	 2012	 2013	 2014	 2015	 2016	 total	
Supply	Chain	Management	 1.020	 1.283	 1.276	 1.312	 1.329	 1.449	 1.821	 1.688	 1.821	 2.043	 15.042	
Postponement	 383	 476	 464	 479	 551	 575	 698	 710	 744	 772	 5.852	
Mass	Customization	 291	 288	 282	 291	 322	 316	 415	 406	 406	 397	 3.414	
e-Logistics	 32	 27	 31	 31	 42	 57	 64	 49	 67	 48	 448	
Agile	Supply	Chain	 26	 27	 26	 38	 25	 29	 41	 25	 28	 46	 311	

total	 1.752	 2.101	 2.079	 2.151	 2.269	 2.426	 3.039	 2.878	 3.066	 3.306	
	Figure 1. Results – absolute number of hits using single indicator keywords for smart 

manufacturing over 10 years (from 2007 to 2016) in SpringerLink. 
 

Results and Discussion 

We performed a combination of each of the five keywords with each other keyword. In a 
first step, we formed pairs of keywords (10 alternatives), in a second step we formed 
triplets (10 alternatives), in a third step we formed quadruplets (5 alternatives); for 
reasons of completeness we performed a retrieval with the entire set of keywords. The 
keywords were (i) combined by using the operator “AND” (“with all the words”) and (ii) 
used in quotes. Table 2 is structured in three major horizontal parts referring to the 
pairwise retrievals, triplets, and quadruplets, respectively. The leftmost column shows 
each keyword combination. Note, that we applied always the same notation and spelling 
during retrieval; only for reasons of layout requirements and – as a consequence – 
readability, we substituted in the table some of the used search terms (which was always 
applied in full in retrievals) by an acronym (e.g. SCM for supply chain management). 
The two rightmost columns show the total amount of items over time per retrieval and a 
rank of queries to provide some insight into the most common keyword combinations in 
decreasing order. Note, that the rank has only limited explanatory power, as in general 
pairs appear more frequent than quadruplets, and – as the combination of keywords 
“filters” the results – we can observe an overall decrease in hits when the number of 
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terms in a retrieval were increased. Whenever identical values of combinations occurred 
in the column “sum” equal ranks were assigned. The procedure of data cleansing (cf. 
Bauer and Strauss, 2016, p. 164) was performed on the results of quadruplets and 
yielded only one item. The systematization of retrievals is based on combinatorial 
principles (sampling without replacement), and leads to 10 (10 and 5, respectively) 
different retrievals when combining keywords pairwise (as triplets and as quadruplets, 
respectively). 
 
Table 2. Results – absolute number of hits using combinations of indicator keywords for 

smart manufacturing over 10 years (from 2007 to 2016) in SpringerLink. 

 
 
Table 2 shows the entire set of results of our analysis in detail. We can observe that both 
terms “e-Logistics” and “Agile Supply Chain” perform as a strong filter, as any retrieval 
containing those keywords only generates few items if any. This is not surprising as the 
single keywords had led to a relatively low number of items compared to the two major 
terms, which were “supply chain management” and “postponement” (cf. Figure 1). The 
final results represent the number of items, when quadruplets were applied in the 
retrievals (cf. third major row in Table 2); this has led to 39 publications, which are 
listed in the bibliography; there they are marked with an asterisk. Only two publications 
match the entire set of keywords within the selected time horizon, i.e. Mourtzis (2016) 
and Chandra and Grabis (2007). 
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Conclusion 

The study at hand presents preliminary results of work-in-progress. The study provides 
relevant literature in the field of smart logistics and supply chain management during 
the last decade. In our approach we performed retrievals in a single database, i.e. 
SpringerLink, which was selected on the criteria of combinatorial abilities and relevance 
in the scientific discipline. Selected keywords have been chosen as indicators for smart 
manufacturing. Our systematic approach has delivered 39 scientific publications that 
form the basis for further analysis. Further work will explore alternative databases like 
Inderscience, ACM, and IEEE, and will explore alternatives and foster methods in 
determining relevant terms as indicators (for example by the use of Google Scholar). 
Accuracy, dynamics over time, and interdependences of terms will be subject for further 
research activities. 
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