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Small and medium-sized ports (SMSPs) in the Baltic Sea Region (BSR) are caught in a dilemma of less financial support
by the European funding programmes due to their peripheral position in the TEN-T Core Network. Most of the BSR ports belong to
the TEN-T Comprehensive Network, which is rationally less important in the topical financial, infrastructural and policy discourses.
Despite this, BSR ports are of a colossal importance for the regional economic development serving as gateways for the individual
regions and drivers of socio-economic and environmental transition. In addition, ports are essential in pursuing new innovation
avenues. The environmental targets published by the European Commission for maritime sector in 2030 and 2050 are applicable for
SMSPs as well, creating further obstacles and future challenges on the one hand, but opening new horizons to grow and innovate on
the other one. A successful environmental and digital transformation going hand in hand in SMSPs enable sustainable boost of
sustainable development. Thus, as a first step, the assessment of sustainable readiness in SMSPs is incumbent in order to implement
tailor-made solutions on individual basis, by ensuring efficient usage of available resources and capabilities. In line with the
Connect2SmallPorts project, part-financed by the INTERREG South Baltic Programme, 38 SMSPs in the BSR were approached to
mapping their digital readiness according to the methodology of the Digital Readiness Index for Ports (DRIP), published within the
project in 2020. Building upon this, this paper introduces the idea of digital and environmental twinning to conclude on sustainable
development potentials in SMSPs with an adaptation of the DRIP score. Hence, the research contributes to the sustainable port
concept and illustrates the positioning of SMSPs in the progress of sustainable development.
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1. Introduction

European seaports are in process of digital transformation identifying high potentials for
performance improvements. As logistical and trans-national nodes in global supply chains, ports are
crucial for economic development on regional, national and European level. Hence, they are facing
increasing pressure on optimising their activities with respect to not only economic but also energy and
environmental obstacles.

In this vein, recent discourse on port development is focusing on greening port measures
(Castellano et al., 2020; Hua et al., 2020; Munim et al., 2020; Sadek & Elgohary, 2020). Following this
stream, the idea of twinning digital and environmental activities has been elaborated by recent research
outputs (Gerlitz & Meyer, 2021; Zhou et al., 2021) with the overall objective to change the perspective on
ports towards sustainable and smart development, utilising digital technology applications.

New initiatives such as the European Green Deal (EGD) or Sustainable and Smart Mobility
Strategy of the European Commission are fostering and demanding a more sustainable development of
ports, but also increase the pressure on seaports in terms of indicators to be achieved in 2035 and 2050. In
addition, the United Nations 17 Sustainable Development Goals (SDGs) are producing additional
challenges for seaports (Alamoush et al, 2021; Wang et al., 2020). To be more precise, the
environmental target values are applicable for seaports as well, which requires mainly prototyping,
piloting and capacity building according to the “Energy Technology Perspectives 2020 report published
by the International European Agency.
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In this scene, small and medium-sized ports (SMSPs) notify additional barriers in their
development, due to the fact that SMSPs suffer from lower trade volumes to bigger ports, but also face
economic, geographic and environmental disadvantages (Lu et al., 2018; Unctad, 2014). Furthermore,
SMSPs have to deal with missing policy compliance (Puig ef al., 2020) and disadvantages in fund
allocation (Baltic Ports Organisation, 2021).

In the literature, there is no unified definition for aa SMSP (PAC2, 2014). The European
Commission (EC) is defining ports’ size according to their classification in the TEN-T network (EC,
2014). However, seaports’ classification of small and medium-sized can also be implemented by their
limited position in existing port clusters (Feng & Notteboom, 2013) or regarding their lowermost
positioning in port hierarchy in terms of costs and efficiency (Robinson, 1998). In addition, SMSPs can
be defined by their main functionalities as enhancer for blue economy, actor in regionalisation processes
and institution in multiport gateways (Notteboom, 2005, 2010; Feng & Notteboom, 2013).

However, current literature identified missing tools on how SMSPs can be supported and
strategically guided towards sustainable development (de Jong, 2020; Lawer et al., 2020; Mortensen et
al., 2020). Especially when it comes to supportive measures for decision making in ports only little is
known (Bjerkan & Seter, 2019). This clearly narrows down the research gap. Hence, this paper aims to
set up a benchmarking approach as a tool for improving strategic management in SMSPs that leads to
cultural and institutional change (Clarke & Manton, 1997; Prasnikar et al., 2005).

Attempts to set up a benchmarking on greening ports have been made in existing literature (Arof et
al., 2021; Elzarka & Elgazzar, 2014; Molavi et al., 2020a; Park et. al, 2019; Teerawattana & Yang, 2019),
but did not take into consideration SMSPs as specific research target group. In addition, the proposed
approaches are concentrating on reduction of certain pollution values rather than strategic positioning of
the ports for sustainable development. As this research attempts to add a new perspective on sustainable
development by picking up the idea of twinning digital and environmental spheres, the benchmarking is
based on the Digital Readiness Index for Ports (DRIP) (Philipp, 2020). The index was used in
Connect2SmallPorts project, part-financed by Interreg South Baltic Programme 2014-2020 for data
collection via audits in Baltic Sea ports. The overall aim of the index is to elaborate ports’ readiness
regarding their development towards a Smart Port. The idea of Smart Ports is on debate in research
(Karas, 2020; Molavi et al., 2020b; Yang et al., 2020; Yau et al., 2020), leading to two main concepts of
the Smart Port paradigm. On the one hand, Smart Ports are defined as fully automated and digitally
connected ports (Yang et al., 2018). On the other hand, Smart Ports can be understood as a mindset of the
port ecosystem towards a more holistic perspective putting smart use of resources with regard to
environmental and energy impact into focus rather than the (digital) technologies itself (Molavi et al.,
2020a; Port Technology, 2016). As the index follows a technology-driven approach to measure SMSPs’
digital readiness and bearing in mind previous argumentation, applying a new perspective on the data can
lead to new insights and findings regarding ports’ potential for sustainable development. Hence, this
research raises the following research question:

How does a digital and environmental twinning perspective affect SMSPs readiness for
sustainable development?

To answer this research question, the DRIP methodology will be adjusted according to new
insights, putting port management (Lam & Notteboom, 2014; Notteboom e? al., 2020; Peris-Mora, 2005)
and human capital (Baranova & Sorokin, 2017; Chen et al., 2017; Meletiou, 2006; Meyer et al., 2021)
into more focus rather than technological dimension for sustainable development.

The research paper is organised as follows: after the introductory part, significant and used
theoretical concepts will be illustrated. Afterwards, the used data and research methodology is presented.
Followed by result presentation, the gained insights will be discussed and compared to other research
findings in the particular field as well as concluding remarks emphasised.

2. Theoretical Background

The overview of existing topical literature confirms an emerging bulk of empirical and theoretical
foundations pertaining to digital and environmental port transition. The research avenues on
environmental sustainability in ports has not been widely studied to date (Asgari et al., 2015). The
screened literature so far confirms growing needs to examine sustainability in ports. Yet, the majority of
the research outputs concentrate around environmental aspects of sustainability (Kong & Liu, 2021;
Lalla-Ruiz et al., 2019; Puig et al., 2020; Rodrrigues et al., 2020) or corporate / social sustainability
(Ashrafi et al., 2020; Denktas-Sakar & Karatas-Cetin, 2012; Stein & Acciaro, 2020), in particularly now
in the face of the European need to enable environmental transition of European industry and economy, as

333



Transport and Telecommunication Vol. 22, no.3, 2021

encapsulated within the EGD Strategy. Research endeavours on holistic sustainability application in the
context of ports are still mushrooming (Bjerkan & Ryghaug, 2021; Damman & Steen, 2021; Geerts et al.,
2021; Kutznetsov et al., 2015; Lim et al., 2019; Vejvar et al., 2018). This is a paradox, since
sustainability is referred to as key factor improving competitiveness and minimising risks (Parola et al.,
2017). In this light, the authors call for a holistic perspective of digital and environmental transition in
SMSPs by revitalising sustainability theory and transforming SMSPs into sustainable ones. There is no
need to continue then the two-pronged approach on digital or environmental sustainability, resulting in
myriads of concepts and trademarks, such as “green port”, “eco-port”, “smart port”. A holistic perception
of ports as sustainable ones entails all characteristics that can be ascribed either to one or another port
category, namely, environmental responsibility, economic feasibility and social equity. Therefore, the
present research strongly reconnects with and builds upon sustainability theory.

Sustainability is parsed as a holistic concept comprising domains of environmental, economic and
social sustainability that need to be leveraged in terms of economic prosperity, environmental
responsibility and social justice (Elkington, 1994), the so-called triple bottom line (TBL). In this, from
economic perspective, cost minimisation, resource and operational efficiency are at the epicentre, while
simultaneously reducing negative impacts from activities on the environment (Asgari ef al. 2015; Di Vaio
et al., 2015; Hossain et al., 2021; Sislian et al., 2016). When it comes to quantitative investigation of port
sustainability performance, quantitative approach is dominating in the research. Yet, it is difficult to
measure performance of port sustainability, since individual nature of each port, considering resources,
operating environment, etc., resulted in rather limited possibilities to assess port sustainability (Lim et al.,
2019). In the present research context focusing on SMSPS and similarities of these ports in terms of
social and cognitive proximity as well as geographical proximity (Baltic Sea Region), quantitative
performance investigation of port sustainability becomes feasible.

Bearing this in mind, sustainability is a multi-faceted phenomenon. There is no uniform theory of
sustainability (Seuring & Miiller, 2008). Yet, in the context of ports, sustainability is built upon three key
building blocks or pillars around economy, environment and society (Cheon, 2017; Cheon et al., 2017,
Laxe et al., 2017). When it comes to port sustainability measures, the implementation thereof is affected
by different factors, for instance international regulations, such as UN Convention on the Law of the Sea
(UNCLOS), IMO Conventions for the Safety of Like at Sea (SOLAS), the International Convention for
the Prevention of Pollution from Ships (MARPOL), Convention for Trade Facilitation (FAL) and
Maritime Labour Convention (MLC). A series of EU directives and regulations on EU and national levels
support sustainable performance of ports (Alamoush et al., 2021).

In 2016 the European Commission launched the “Port of the Future” initiative to encourage
innovation in ports and strengthen the links with port cities. All approved projects aim at reinforcing port
ecosystems and delivering synergies concerning environment, society, and economy benefits incl.
technological interoperability, thus making ports and their interactions within own and city / hinterland
ecosystems greener. Making greener means making more sustainable. In this light, modern sustainable
management approaches, such as Corporate Social Responsibility (CSR) become crucial drivers for
addressing and integrating sustainability aspects and practices into SMSPs activities (Acciaro, 2015;
Lopez-Morales et al., 2020; Lu et al., 2016; Stein & Acciaro, 2020). Indeed, CSR strategies are connected
to a variety of advantages for ports, e.g. environmental efforts of ports generate positive images within
port-city-hinterland interactions and among local community actors, thus building and strengthening trust
(Puig et al., 2015). In addition, competitive strength of CSR for ports is associated with differentiation of
services by e.g. operations in environmentally sensitive areas, better recognition among employees,
reduction of information costs through transparency increase and easier access to investments, attracting
more customers (Drobetz et al., 2014) as well as ability to innovate and accomplish various sustainable
development objectives (Cheon et al., 2017).

However, despite positive potentials associated with the CSR in ports, its implementation is rather
hard to track. On the one hand, it is because ports are keen in the first move to achieve economic
feasibility in a short-run. Only then environmental and social responsibility actions are crucial for the. On
the other hand, ports are exposed to harsh external pressure, e.g. where customers are not willing to pay,
for instance, higher environmental taxes. One potential source of change is associated with institutional
change, i.e. alignment of sustainability strategies with internal goals, support of policy makers and new
incentives, accompanied by training and education needs, in particular in SMSPs that face scarcity of
skilled personnel in rural areas ((Vejvar et al., 2018). Another source of improvement pinpoints cultural
change from all private and public actors that build up the port network and ecopsystem, including new
public policies and strategies (Duran et al., 2021).

In being or becoming sustainable, ports as ecosystems become crucial drivers of sustainable
development, as noted by the WCED (1987), namely sustainability and sustainable development stand for
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meeting “needs of the present without compromising the ability of future generations to meet their own
needs” (p. 43). Sustainable development brings in society social equity, in business — economic
efficiency, in environment — environmental responsibility. As a result, the intertwining links of
sustainable aspects and port interactions also considers the 17 UN SDGs and thus contributes to
sustainable development (Koberg & Langoni, 2019; Stoddart et al., 2011). In this sense, it is essential to
strengthen SMSPs performance in all sustainability domains.

3. Methodology and Data

As introduced, the conducted research is based on implemented audits in small and medium-sized
ports of the Baltic Sea Region. In total, 38 ports have participated in the audits, which have been
implemented as structured interviews or via an online questionnaire using the DRIP score benchmarking
model (Philipp, 2020). Data collection as well as research activities have been supported by the
Connect2SmallPorts project, part-financed by Interreg South Baltic Programme 2014-2020.

One key element of the used DRIP methodology is the alignment of all 44 indictors into five
dimensions (including their weights): Management (20%), Human Capital (20%), Functionality (25%),
Technology (30%) and Information (5%). The weighting follows gained insights of the project
implementation (Philipp et al., 2020). Hence, as stated in the introduction, recent research stream is
moving towards a more sustainable perspective of port development. Therefore, this conducted research
is re-elaborating the weighting of each dimension with focus on conclusions for SMSPs’ readiness
towards sustainable development. Hence, this research is using a “sustainable Balanced Scorecard for
Ports” (sBSP) as adaptation of the original DRIP score, which will have a higher focus on the dimensions
of Management (Munim et al., 2020; Nitsenko ef al., 2017; Notteboom et al., 2020) and Human Capital
(Baranova & Sorokin, 2017; Meletiou, 2006; Meyer et al., 2021; Zhu et al., 2018) rather than the
technical dimensions. Thus, the following adaptation has been elaborated in the conducted research:

Table 1. Dimension comparison of sSBSP and DRIP scores

Dimension DRIP sBSP

Management 20% 30%

Human Capital 20% 30%

Functionality 25% 20%

Technology 30% 20%

Information 5% Indicators re-aligned

Source: Compiled by authors (ref. Philipp, 2020)

As illustrated in Table 1, the sBSP is not only changing the weights, but also excluding the
dimension of Information by re-aligning the indicators to other dimensions or deleting them completely.
Table 2 provides an overview of the new allocation for each indicator listed in the Information dimension
including the theoretical rationale behind based on research records.

Table 2. Reallocation of Information indicators in SBSP

Information indicator according to the DRIP Dimension in SBSP Research record
methodology
Personal Network Management Elgiltit;;gzsoglgzpa dt, 2013
Printed Media deleted De Azevedo et al., 2018
Internet Functionality Zelenika & Pearce, 2013
Social Media Resources Management Lee, 2017
Fairs Management C}.eiggnrr.lﬁller, 2010 .
Siemieniako & Gebarowski, 2017

Conferences Human Capacity Farazmand, 2004
Associations Management Jepson Jr, 2001

Lo o Ashrafi et al., 2020
Scientific Institutions Management Hossain et al., 2021

Source: Compiled by authors

For each of the 43 used indicators — as Printed Media is deleted in the used database — an answer
scale from 1 to 6 was used, whereas 6 is the highest score towards a smart port (Philipp, 2020). Within the
mentioned dimensions, the average score of all listed indicators is used. Based on that and acknowledging
the weightings of each dimension, the final score is calculated for each port, allowing a classification
depending on the individual score. Table No. 3 illustrates the introduced port classifications of the DRIP
score, which have been re-used for the conducted research and sBSP calculation as well.
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Table 3. Port Classification according to DRIP / sBSP

Port Classification Characteristics DRIP / sBSP score (x)
The port is completely connected via a communications network and
Smart Port fully integrated with its environment (i.e. all stakeholders of the 55<x<6.0

industry) as well as other ports and logistics actors around the globe.

The port and the hinterland players are connected through one single
Developer Port digital environment, the advantages of the previous stages are 45<x<55
extended to even more stakeholders.

The port and immediately involved organisations (regularly:
authority, operator, customs, etc.) started to integrate

Adopter Port . . . . 3.5<x<45
prer their (information) systems in order to achieve better =X
communication.
Individual automations in the port might emerge. Port authority,
Monitor Port operator and related organisations in the near proximity of the port 25<x<35

maintain their own processes and databases as well as started to
digitalise them individually.

Automation do not exist. The port has no or less knowledge about
Analog Port digitalisation and thus, do not know how to change or is not willing. 1.0<x<25
Furthermore, the port performs usually the landlord functions.

Source: Compiled by authors (ref. Philipp, 2020, p.56).

As the research path is based on the previous developed DRIP score, the implemented research
methods are identical to the previous research (ref. to Philipp, 2020). Hence, this research is based on a
qualitative approach with an inductive perspective (Thomas, 2003, 2006) where the participating ports are
seen as case studies. In addition, the research claims to have a deductive perspective as well by
scrutinising port performance benchmarking and greening ports concepts of topical literature. Thus, the
research study applies a hybrid research approach (Fereday & Muir-Cochrane, 2006), which combines
inductive and deductive approaches.

Furthermore, the participating SMSPs are considered as case studies, using a “how” questions as
basic research question and following Yen’s definition of cases being phenomena in real life context with
unknown connections and little or no control by the researchers (Yanzan, 2015; Yin, 2018). Furthermore,
the research followed an exploratory path for undiscovered insights and knowledge in the particular
research field of SMSPs benchmarking towards sustainable development (Pantano & Vannucci, 2019;
Shields & Rangarajan, 2013).

The conducted research can be summarised as follows:

- Research approach: qualitative methods

- Research tool: DRIP score and audits of 38 Baltic SMSPs

- Research scope: 01/2020 — 03/2021

- Research types: analytical, exploratory

- Research methods: qualitative — case studies, desk research

Furthermore, the research is based on positivism and interpretivism of the researchers (ref. to
Mertens, 2010; Creswell, 2013). The research was undertaken to the best of researcher’s knowledge with
attention to research ethics and habits. The gathered data is the property of the Connect2SmallPorts
project.

In sum, the implemented research followed a comprehensive journey, by addressing different
aspects and combining two European growth policies with focus on potential key actors — small and
medium-sized ports.

4. Results

In the following chapter, the results gathered from the complied data are presented. First, the DRIP
score values will be compared to the sBSP classifying the participating port according to TEN-T network
(European Commission, 2014). Afterwards, the analysis scope changes to the port classification as
presented in Table 3 highlighting the differences for ports when moving to a more sustainable perspective
used in the sBSP.

As the TEN-T classification is one of the common tools applicable to define ports as introduced
earlier, it is used to produce conclusions of the results for SMSPs in terms of their potential for
sustainable development. Hence, the results from the sBSP are compared to the original DRIP score
values for Core, Comprehensive and non-TEN-T ports which participated in the audits as averages of all
ports. Table 4 shows the results as averages of all ports in the respective class.
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Table 4. Comparison of DRIP and sBSP results

Classification acc. to TEN-T DRIP sBSP
non-TEN-T 3.267 3.316
Comprehensive 3.871 3.478
Core 4.358 4.290
Port Classification DRIP sBSP
Analog Port 1.827 2.098
Monitor Port 3.073 3.174
Adopter Port 3.872 3.679
Developer Port 4.847 4.844
Smart Port not identified not identified

Source: Compiled by authors

Starting with the TEN-T classification, on the one hand side the average value for Core and
Comprehensive ports is decreasing from 3.871 to 3.478 and 4.358 to 4.290. On the other hand, the value
of sBSP for non-TEN-T listed ports is higher than in the original DRIP — from 3.267 to 3.316. SMSPs as
research target are mainly represented in this group, showing increasing values when changing the
perspective towards a more sustainable understanding of a Smart Port rather than a high technical view,
while Comprehensive and Core Port offer a decrease.

The second part of Table 4 supports these results, as the majority of SMSPs have been identified in
the classes of Analog, Monitor and Adopter Port. Especially those ports that have been elaborated with
rather low scores in the original DRIP (Analog and Monitor Port) emphasise an increase in their score
within the adaptation of sBSP — from 1.827 to 2.098 and 3.073 to 3.174. However, the group of Analog
and Developer Ports offer slightly decreased values — 3.872 to 3.679 and 4.847 to 4.844. Additionally, in
both cases no Smart Port was identified following this research methodology.

Drawing back to the research question, the first classification is preferred when developing
conclusions and theorems out of the yielded results. In this case, audited ports are situated in the same
class in both approaches DRIP and sBSP. Due to the idea of the port classifications in the second
approach, few ports have changed their class as their final scores have been recalculated with the new
weighting. This, for example, explains the higher value for Analog Port class, as one port was aligned to
this class as the new score decreased barely beyond the value limit of 2.5 (see Table 3).

5. Discussion

As the yielded results indicate, modifying the benchmarking from highly technical to a more
sustainable perspective on the pathway to the Smart Port paradigm puts SMSPs into a better position for
future development. Table No. 4 has shown that non-TEN-T ports which are per definition smaller ports
(EC, 2013) benefitted from the adaptation made in the sBSP. This of course results also from the lower
weighting of digital infrastructure, which is mainly missing in smaller ports (Feng & Notteboom, 2013;
Gerlitz & Meyer, 2021).

As the research has paid more attention to the Management and Human Capital dimension for port
development, it is in line with existing literature emphasising their great value in port development
(Notteboom et al., 2020; Saadat & Saadat, 2016; Zhu et al., 2018) and especially in terms of innovation
for smaller ports (Meletiou, 2006; Meyer ef al., 2021) as they play a key role in sustainable development
(Damman & Steen, 2021).

Additionally, the research contributes to current literature scope as digital and environmental
twinning has been put into the centre of the research design. Though, benchmarking attempts of
sustainable port development are lacking on a holistically view of affected perspectives (Asgari ef al.,
2015). Thus, this research contributes to the current literature with a novel approach by adapting a digital
benchmarking towards a sustainable benchmarking.

Nevertheless, benchmarking analysis is providing a status rather than a progress, but serves as
decision making toll for ports (Ansorena, 2021) which is highly required in port management (Bjerkan &
Seter, 2019). Hence, this research theoretically contributes to this identified research gap.

Despite the research methodology was designed to the best of knowledge of the authors, some
limitations need to be discussed. As the auditing was implemented with one representative of each
participating Baltic seaport, the yielded values might be biased. Even though, the researcher approached
representatives on management level, the critic of subjective inputs holds (Hill et al., 1996).

Additionally, the conducted research is contributing to the on-going discussion on how to
understand a Smart Port. Two mainstreams are existing in current literature, emphasising a technical
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perspective by defining a Smart Port as fully automated with digital connection of all devices (Yang et
al., 2018), on the one hand side and a Smart Port perspective based on resource efficiency with respect to
the environmental and sustainable development on the other hand (Molavi et al., 2020; Port Technology,
2016). Since this research has focused on SMSPs, it adds this specific group to the overall research
discussion. Based on the literature and research results, the Smart Port definition for SMSPs needs to be
discussed in a sustainable view rather than technical or digital. Thus, for SMSPs the second illustrated
Smart Port idea is more appropriate, due to their nature of being regional actors in an ecosystem rather
than a single entity (Gerlitz & Meyer, 2021).

6. Conclusions

The purpose of this research paper was to examine the digital and environmental twinning
perspective’s impact on measuring SMSPs readiness for sustainable development. As the results have
shown, changing the position from a digital to a more sustainable benchmarking indicates a positive
impact on SMSPs readiness for future development. For the benchmarking, the already existing and
applied DRIP score was used. Due to recent literature finding and streams on Sustainable and Smart
Ports, an adaptation of the original index was introduced — the sBSP score with new weightings on key
dimensions for sustainable port development.

The adaptation clearly referred to the importance of Management and Human Capital dimension in
a port ecosystem when it comes to sustainable development. Thus, their weights have been increased
compared to the other dimensions of Technology and Functionality. In addition, the indicators previous
listed in Information dimension have been reallocated to one of the other four dimensions based on
literature records. Hence, the new calculation allowed a comparison using the same dataset of the DRIP
and sBSP score.

As results have shown, SMSPs benefitted from this change of mindset, putting resource efficiency
and sustainable development into the centre of the Smart Port idea. In this vein, the management and
human capital in a port ecosystem have been seen as main drivers for port ecosystem development rather
than digital technologies. However, based on the designed research and implemented benchmarking,
future research has to consider a more tailor-made benchmarking methodology when elaborating SMSPs
in terms of digitalisation, environment, energy efficiency and / or smartness. Especially when it comes to
Key Enabling Technologies, a non-existence of any system in the port ecosystem is valued negatively.
Instead, in a previous step the SMSPs’ individual demand for a certain technology should be assessed,
since, for example, digital technologies are not needed or applicable in a smaller port and should not be
considered when analysing the sustainable development of a SMSP. Hence, port performance indices
used in SMSPs tend to result in too negative scores for the ports. Thus, future research needs to analyse
on how to consider the individual characteristics of SMSPs in benchmarking approaches too.
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