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Procurement processes are deemed to lack supporting digital technologies that raise efficiency and automation. 
Blockchain solutions are piloted in procurement in order to offer a decentralized IT infrastructure covering these needs. 
This paper aims at identifying current blockchain approaches in the field of procurement and presenting affected business 
processes. In order to get an overview of the current state of the art, a systematic literature mapping is conducted. 
Moreover, the out-comes are gathered and categorized in a classification scheme. Based on the analysis, systematic maps 
are presented to showcase relevant findings. Within the findings, several blockchain use cases in the field of procurement 
are identified and information about addressed challenges, utilized blockchain frameworks and affected business 
processes are extracted. 
 
1. Introduction 

In recent years, procurement has taken on great stra-
tegic importance due to globalization, shorter product 
life cycles, increased competition and a significant 
shift to buyer markets. Besides production and sales, 
procurement nowadays represents one of the three 
core functions of a company and forms the interface 
to the procurement market with its suppliers [1]. From 
a traditional point of view, procurement was mainly 
seen as an operational function that merely satisfies 
the demand for procurement goods and negotiates 
the lowest possible prices. In contrast to the sales 
function, the strategic and market-oriented tasks in 
procurement were considered to be of little im-
portance. Hence, the current developments force 
companies to rethink and reorganize their traditional 
procurement tasks and functions. [2] In this process, 
two main driver can be identified, namely the out-
sourcing of services that were previously per-formed 
in-house and the increasing use of digital systems to 
influence the efficiency of procurement processes. 
[1][3] 

As a result of the new role, procurement focuses on 
cross-company value creation and partnerships 
within the supply chain [2]. Through its interfaces to 
internal customers and external suppliers, procure-
ment function has access to a large amount of data. 
The integration of this data in vertical and horizontal 
direction in the supply chain and in the own company 
offers a great potential e.g. for more transparency and 
more efficiency in the processes. However, the com-
plexity of the tasks also in-creases and so do the re-
quirements in regard to technologies in procurement. 
In sup-ply chain partnerships, mutual trust is an im-
portant prerequisite for successful cooperation, in ad-
dition to common interests, expectations and respon-
sibilities [4]. Consequently, strategic areas such as 
supplier evaluation and management are becoming 
increasingly important. Here, the innovative ability of 
suppliers is a crucial aspect and focused by the reali-
zation of joint digital projects. [5] 

The implementation of blockchain solutions and their 
utilization in procurement processes, are deemed to 
address several of the mentioned challenges [6]. 
Therefore, one characteristic of blockchain technol-
ogy is the ability to establish trust between different 

parties. Hence, it is an obvious consideration to utilize 
this characteristic for a network of supply chain part-
ners. By securing data in a unique way, parties that 
use a blockchain solution can come to consensus 
without any central authority involved. Furthermore, 
processes and transactions can be executed in a 
transparent manner and automatized by the utiliza-
tion of smart contracts. [7] 

In this paper, we want to present a systematic litera-
ture mapping and find out which blockchain use 
cases in procurement are existent in current literature 
and which business processes are addressed by 
them. The paper is structured as follows: In section 2, 
we introduce procurement as a function together with 
its tasks, goals and an over-view of relevant pro-
cesses. Also in section 2, we define blockchain tech-
nology and describe its solutions for businesses. In 
section 3, we present the research methodology, in 
order to show the results and discuss them in section 
4. In section 5, we summarize the findings, draw a 
final conclusion and identify future research direc-
tions. 

2. Background 

2.1 Procurement 

The scientific literature offers a large number of differ-
ent definitions when it comes to procurement [8]. 
Though, there is a consensus that there are important 
differences between its strategic activities and opera-
tional-administrative ones. In this paper, we define 
procurement as the management of external re-
sources of an enterprise, with the aim of ensuring the 
best conditions for the availability of all goods, ser-
vices, skills and knowledge [10]. In literature, the pro-
curement process mostly starts with the step of deter-
mining requirements and extends from supplier man-
agement to ordering and processing [1][10]. Follow-
ing Monczka et al. (2015) we can use the process de-
scription in Figure 1 for further analysis [13]. 

The procurement process can generally be divided 
into seven phases. In the following, the process steps 
are explained in more detail in order to create a uni-
form understanding for the subsequent literature 
analysis. 



 
Figure 1: Procurement Process [13] 

The spend analysis is concerned with the collection 
of historical data on goods and the demand from busi-
ness sectors as well as corporate spending. The pur-
pose of data collection is to provide a common under-
standing of past expenditures within an organization. 
The demand management on the other hand, focuses 
on forecasting the consumption of customers and 
monitoring and controlling the products that are pro-
cured. In this context, advice for optimizing consump-
tion and information on alter-natives is provided. In 
category management, the aim is to gain an under-
standing of stakeholder requirements and to compare 
these with external industry information, capabilities 
of suppliers and potential risks. On this basis, a strat-
egy is developed to reconcile internal requirements 
with the external conditions of the procurement mar-
ket. Within contract management, procurement deals 
with supplier negotiations and the drafting of con-
tracts. In this context, purchasing is often supported 
by other company departments, so that purchasing 
monitors the entire process, but often acts as a medi-
ator between departments. Another important func-
tion of procurement is cost management, whereby the 
focus is on continuous cost improvement. Here, the 
physical products or services to be procured are con-
sidered over the entire product life cycle in order to 
continuously optimize the target costs. In the Procure-
to-Pay (P2P) process, the focus is on the automation 
of transaction activities for the purchase of a good or 
service. This includes all activities from the release 
mechanism, order placement, orders, approval, re-
ceipt of products to the release of payment. Finally, 
supplier relationship management (SRM) is the end-
to-end process for monitoring and evaluating suppli-
ers throughout the procurement lifecycle. This in-
cludes all aspects and performances of suppliers, 
such as transactions, identification of risks and per-
formance, opportunities for value enhancement and 
cost reduction. [13]  

As blockchain technology is deemed to offer great po-
tential for making the de-scribed processes in pro-
curement more efficient or supporting in their automa-
tion, in the following we present more details on the 
technology basics and its application areas. 

2.2 Blockchain Technology 

The scientific literature offers various application ar-
eas for blockchain technology. While in many ap-
proaches blockchains solely appear in connection to 
cryptocurrencies, in this paper we focus on its use as 
an underlying technology with the purpose of optimiz-
ing different kinds of business processes. In this 
sense, a blockchain can be defined as a decentral-
ized, distributed, tamper-proof and cooperatively 
used data storage [14]. In order to understand how 
this technology can be utilized as a data storage and 
how benefits over traditional technologies can be ma-
terialized, we have to understand the principles be-
hind blockchain. As a matter of fact, blockchain tech-
nology is based on several core principles, namely 
cryptography, game- and graph theory, as well as 
peer to peer networks (see Figure 2, Level 1). These 
are utilized by the technology as follows: 

Cryptography: The storage of ordered and grouped 
data records within a block-chain occurs in blocks that 
are linked by hash functions and secured by asym-
metric encryption. Consensus Game Theory: Con-
sensus algorithms are used to validate data and es-
tablish a single point of truth between several parties. 
Hence, it is an elementary component of decentral-
ized approaches, since central authorities are elimi-
nated. Graph Theory: Graphs are used to illustrate 
transaction histories and participants (in the form of 
nodes) of a blockchain network. P2P Networks: Peer-
to-peer (P2P) networks are utilized for the decentral-
ized distribution of information within a blockchain 
network. [15] 

 
Figure 2: The Four Levels of Distributed Ledger Technolo-
gies [15] 

As presented in Figure 2, blockchain technology is 
considered one concept (level 2) of several distrib-
uted ledger technologies, which also include directed 
acyclic graphs, like the Tangle or Hashgraph. Based 
on these concepts, decentralized applications and 
smart contracts can be implemented and realized on 
level 3. On level 4, a distinction is made between the 
network type (public, private) and network accessibil-
ity (restricted, unrestricted). [16] 

The Blockchain types shown in Table 1 can be used 
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for further technical restrictions in this paper. While 
public blockchain solutions provide complete data 
transparency to the public and are used especially in 
connection with cryptocurrencies, private and consor-
tium blockchain solutions present the respective 
counterpart and are increasingly used in business 
context. With these types of solutions, managed data 
cannot be observed by the public and access to the 
system is usually restricted. The assignment of read-
ing-, writing- and administration rights is carried out 
either by a central instance (private blockchain) or by 
a consortium (consortium blockchain). [17] 

According to these differentiations, also different 
kinds of consensus algorithms are utilized. In public 
blockchain solutions, we have common concepts like 
the Proof of Work or Proof of Stake. In blockchain so-
lutions that are suitable for a limited number of con-
sortium members, concepts such as the round-robin 
consensus algorithm, proof of authority, or practical 
byzantine fault tolerance are utilized. These methods, 
which are more common in business environments, 
are characterized as energy-efficient and resource-
saving while achieving a higher performance than 
comparable concepts in the area of public solutions. 
[18] 

 
Table 1: Types of Blockchain Solutions [19] 

 

3. Research Methodology 

As research methodology for this study, we follow the 
approach to perform a systematic literature mapping 
as described by Petersen et al. (2008), in order to 
identify approaches related to blockchain solutions in 
procurement [20]. Thereby, the goal of a systematic 
literature mapping is to present the area of interest 
through an overview of literature and quantify the 
amount of evidence. We also follow the guidelines de-
scribed by Kitchenham & Charters (2007) while 
screening the literature for relevant papers [21]. Fig-
ure 3 illustrates the five process steps of the system-
atic literature mapping along with its corresponding 
outcomes. To be able to provide an overview of block-
chain-based applications in procurement and to iden-
tify the quantity and quality of the available papers, 
we consider three research questions in the process 

of this study: 

1.  “What type of technical blockchain specifications 
are used in procurement?” 

2.  “Which blockchain use cases do we see in procure-
ment and which branches are affected?” 

3.  “Which concrete procurement processes are ad-
dressed by blockchain solutions and what is their 
goal?” 

 
Figure 3: The Systematic Mapping Process [21] 

To develop our search string, we then used the term 
of distributed ledger technologies and blockchain 
technologies, as well as their abbreviations to de-
scribe our focused technology, and used common 
synonyms of the procurement as our application area. 
As a result the following search string was used for 
our literature search via Scopus data base: 

TITLE-ABS-KEY ( ( ( Blockchain OR BCT OR DLT 
OR "Distributed Ledger Technology") AND  ( procure-
ment OR purchasing OR "supply management" OR 
sourcing OR buying OR psm ) ) ) 

In order to guarantee a high quality of the considered 
papers, we included only peer-reviewed literature that 
was published between 2015 and 2020. Further on, 
we excluded literature that would be categorized as 
informal studies, as well as literature that showed an 
abstract divergent to our predefined topic. The total 
review numbers can be obtained from the table be-
low. 

 
Table 2: Results of the Analysis 

Process step Number of  
papers 

Paper identified and screened 139 
Remaining papers after reading the abstract  61 
Remaining papers after full reading 38 

 

The quality of the papers was assessed according to 
the quality guidelines of [21]. Therefore we utilized the 
following questions and categorized the papers as 
“Papers for further analysis”, “Papers that could be in-
cluded additionally”, “Papers that don’t fulfill the qual-
ity criteria”. 

• Does the paper clearly state their purpose and 
goals? 
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• Does the paper answers all of its predefined ques-
tions? 

• Does the paper present its results in a well-struc-
tured way? 

• Does the paper offer a clear conclusion that is 
based the prior results? 

According to the quality guidelines, the obtained pa-
pers were reduced by the number of 78. The remain-
ing papers were analyzed along our categories and 
by reading the full papers. During this processes an-
other 23 papers were excluded as they did not pro-
vide enough information for further analysis. The cat-
egories for analysis of the remaining papers can be 
found in Table 3. 1 In the analysis procedure, the key-
words (I4) and abstract (I5) served as an initial iden-
tifier to determine the type of the publications (I6) and 
the research category (I7). By reading the full text, all 
further categories were analyzed. 

 
Table 3: Extracted Data Items 

Item 
# 

Data Item Description 

I1 Study Identifier DOI or ISBN 
I2 Author Author of the paper 
I3 Title Title of the paper 
I4 Keywords Keywords given by the authors 
I5 Abstract  Abstract of the paper 
I6 Publication Type Type of publication (e.g. confer-

ence/journal) 
I7 Research Cate-

gory 
Type of research (e.g. review 
paper, method paper) 

I8 Type of Block-
chain 

Public, private or consortium 
blockchain 

I9 Framework Blockchain framework (e.g. 
Ethereum) 

I10 Consensus Algo-
rithm 

Consensus algorithm used  

I11 Use Case Description of presented use 
case 

I12 Branch Branch that was described by 
the authors 

I13 Addressed Chal-
lenges 

Procurement challenges that 
were addressed 

I14 Procurement Pro-
cesses 

Procurement processes that 
were affected 

 

4. Results and Discussion 

In this section, we present and discuss the results of 
the systematic literature mapping and therefore the 
findings around blockchain solutions in procurement. 
We start with general information on the analyzed pa-
pers and go through technical information on the 
blockchain solutions, as well as identified branches, 
use cases, challenges and concrete procurement 
processes that are addressed. 

4.1 Publication Type and Research Category 

In Figure 4 we can see the publication type of the 
selected 38 papers. By publication type we mean 
the channel used for publication. 
 

                                                      
1 Here we also present the list of our analyzed papers:_ 
https://doi.org/10.5281/zenodo.4004784 

 
  
Figure 4: Publication Type 

In addition to the publication type, we also consider 
the type of research that was performed in the pa-
pers. Most of the papers focus blockchain solutions in 
current enterprise pilot projects or blockchain solu-
tions that are about to be piloted. These papers have 
a strong technical condition and open up new ave-
nues for the technology. They are classified as tech-
nology and code articles and make up almost 40% of 
the results. A share of 29% presented and discussed 
concepts on a non-technical level and are classified 
as original research articles. 11% of the papers con-
tribute view-points and opinions on the interpretation 
of recent findings in different research fields and are 
classified as opinion articles. Lastly, 8% are charac-
terized as review articles and present a balanced per-
spective on current research activities. 

4.2 Blockchain Specifications 

The classification results with respect to blockchain 
specifications can be seen in Figure 6. We analyzed 
the papers according to their proposed type of block-
chain, the specific framework and utilized consensus 
mechanism. In most of the papers, we identified a 
lack of blockchain specific technical information. Con-
sequently, in all three categories we have a large 
share of papers not providing the respective infor-
mation. Apart from that, we can see that 13 ap-
proaches introduce a private or consortium block-
chain type to be utilized in procurement, while 4 ap-
proaches introduce public types. Hence, when it 
comes to specific blockchain frameworks, also a non-
public framework, Hyperledger Fabric, is introduced 
with most of the hits (7). Ethereum, which can be uti-
lized as both private or public framework, is men-
tioned 5 times, while other frameworks receive 3 hits. 
The Bitcoin blockchain is introduced in one approach. 
Likewise, the introduced consensus mechanisms 
show the proof of work concept in the case of the four 
public blockchain types. Apart from that, in two cases, 
solutions based on Ethereum are presented with a 
proof of stake consensus mechanism. One case is 
presented where the consensus mechanism of a pri-
vate blockchain solution is described but not named. 
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Figure 5: Classification according to Blockchain Specifica-
tions 

4.3 Branches and Use Cases 

The presented blockchain solutions are utilized in our 
identified papers for various branches. Each per 
branch, one to three different procurement use cases 
are mentioned. Exceptions are paper that present 
cross-sectoral approaches or reviews and therefore 
mention up to five different use cases.  
According to our findings in agriculture and foods in-
dustry, two approaches introduce private blockchains 
to support and empower tracking and tracing solu-
tions of products. In automotive, we have blockchain 
approaches focusing procurement, when it comes to 
collaborative data exchange especially with suppliers 
and the trading of assets. The first use case targets 
at making operational procurement processes more 
effective and efficient, while the second one opens up 
a new business field in introducing a blockchain 
based marketplace for self-maintaining machines. In 
the energy sector, all identified use cases are con-
nected to platforms or mechanisms that enable peer 
to peer electricity trading in a sustainable manner. 
Both buying and selling processes are focused in this 
respect. In healthcare, approaches to secure prod-
ucts from counterfeiting and fraud are focused and 
supplemented by track and trace solutions. In our 
cross-sectoral category we have a wide distribution of 
different use cases. Most of them deal with the intro-
duction of blockchain powered bidding systems or ag-
ile procurement processes that should become more 
efficient by block-chain solutions. In the category for 
other branches, we aggregated specific findings like 
approaches in military, real estate or public sector. 
Even though we have heterogeneous approaches 
here, most of them focus on the trading of various 
kinds of as-sets and introduce blockchain solutions to 
enable the trading in a decentralized and secure man-
ner. Regardless whether the asset are represented 
by physical goods, virtual tokens, or online streaming 
services as examples. In Figure 7, we can see the 
distribution of branches and use cases. 
 
 

 
  
Figure 6: Use Cases and Branches 

4.4 Addressed Challenges and Procurement Pro-
cesses 

Based on the described blockchain use cases, figure 
8 shows which business challenges are addressed by 
the papers and in that respect, which procurement 
processes are affected. In our analyzed papers, we 
identified several challenges and differentiated 
between the needs of enhanced data exchange (53% 
of the papers), product provenance (34% of the pa-
pers), product- and data security (61% of the papers), 
or cost efficiency (45% of the papers). On the other 
side, we have our seven procurement processes that 
are involved in the respective projects and vary from 
more operational processes like procure-to-pay to 
more strategic processes like supplier relationship 
management.   

According to our findings in papers aiming at an en-
hanced data exchange by implementing blockchain 
solutions, we can see that all procurement processes 
are mentioned at least once. Some papers present a 
holistic function of the blockchain solution affecting all 
process steps except for the spend analysis. Most of 
the papers give a strong focus on contract manage-
ment and the procure-to-pay process. As an ex-
ample, we have blockchain solutions described in the 
papers that build interfaces to the ERP systems of 
suppliers. In this context the sort and extend of data 
that is ex-changed needs to be contractually deter-
mined. Also in order to automatize these exchange 
processes along with financial transactions, smart 
contracts are utilized to constitute contractual infor-
mation digitally. In case of papers focusing on product 
provenance, we can see that blockchain solutions are 
mentioned less in the field of operational procurement 
processes like procure-to-pay, or cost management 
and rather appear in context of strategic processes 
like supplier evaluation and relation-ship manage-
ment. As an example, we have solutions described 
that target end to end traceability solutions for a whole 
supply chain. In this sense, not only direct partners, 
but also previously unknown partners, like raw mate-
rial suppliers need to be involved. In this context 
blockchain solutions are proposed as neutral consor-
tial solutions to engage with suppliers on an equal 
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footing. Papers dealing with product- and data 
security have a strong focus on both contract ma-
nagement and supplier evaluation. As an example, 
we have approaches targeting the detection of fraud 
in pharmaceutical procurement, or avoid corruption in 
public sectors. In the center of these approaches we 
have blockchain solutions that store data in an im-
mutable and tamper-proof manner allowing parties 
also to use digital signatures for the consortium to 
identify owners of certain activities. In this sense pro-
curement departments are involved in assessing their 
partners’ activates or draft contracts on the basis of 
this data. The last category of papers targets an en-
hanced cost efficiency through block-chain solutions 
and focuses on the procurement processes of 
contract- and cost management. As an example, we 
have approaches that propose blockchain-based 
marketplaces, where machines receive own identities 
to autonomously order, pay and interact with other 
machines in a decentralized manner using smart 
contract. These approaches allow companies with a 
low depth of production, to depend flexibly and ac-
cording to the conditions of the smart contracts, on 
numerous suppliers. 

 
 
Figure 7: Addressed Challenges and Procurement Pro-
cesses 

5. Conclusion 

In this paper, we conduct a systematic literature map-
ping on the application of blockchain technology in 
procurement processes. Our result is an overview of 
utilized blockchain solutions, branches that imple-
ment those solutions and a description of respective 
use cases. Also, we deliver the main goals and ad-
dressed challenges of the indicated approaches and 
present affected procurement processes. Our study 
has two major limitations: (i) Even though we had a 
relatively high share of technology articles in our 
scope, only a few papers reveal statements about a 
proposed blockchain framework or consensus algo-
rithm. Hence, in this paper we don’t present detailed 
information on technical blockchain specifications. (ii) 
In order to have a representative number of papers 
for the analysis, we included papers that elaborate on 
blockchain applications in procurement in a generic 
manner and either list all procurement processes to 
be affected or don’t specify the process level at all. 

As future research need, the aim should be to gather 

more detailed technical- and process related specifi-
cations in order to compare blockchain-based pro-
cesses with traditional ones and derive a statement 
concerning their sense of purpose and profit-ability. 
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