Benchmarking Logistics Facilities: A Rating Model to Assess Building Quality

and Functionality

Abstract

Purpose - Logistics real estate has been experiencing a recent rebirth led by the growth of
retailing and e-commerce. Although these sectors are looking for facilities that match their
logistics needs, the identification of the most suitable building might become a challenging task.
To date, from both the practitioner’s and academic perspectives there is a lack of models for
assessing the quality of logistics facilities together with their functionality (i.e. whether a
warehouse is suitable for hosting a given logistics activity). The aim of this paper is to fill this gap
by developing a rating model for assessing the quality and functionality of logistics facilities.
Design/methodology/approach - A three-pronged methodology was adopted. First, a Systematic
Literature Network Analysis (SLNA) was carried out to identify the relevant features that must be
taken into consideration when assessing logistics real estate. Second, a Delphi method involving
experts in the field was used to fine-tune the list of features that emerged from the SLNA process
and to evaluate the importance of each feature from a company perspective. The rating model was
developed and validated through pilot tests on 27 logistics facilities.

Findings - The rating model is divided into four sections: location, technical specifications,
external spaces and internal areas. As an output, the model determines the building quality and
main functionality, together with a gap analysis to detect the weakest emerging elements.
Originality/value - This research fills an identified research gap in the logistics real estate
literature. Specifically, it offers a quantitative and shared evaluation method, which can be used to
estimate building quality and functionality, thus extending the scope of the previous assessment

methods available.
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1. Introduction

Logistics real estate has been experiencing a recent revival, induced by the numerous
transformations to the logistics landscape. Several reasons behind this significant growth may be
identified.

First, investments in logistics real estate have risen exponentially in Europe, with a 9% increase in
logistics take-up for warehouses over 5,000 square metres in size (BNP Paribas Real Estate, 2018).
In Italy, the phenomenon is still in its early stages and is already showing growth. In 2017, the
take-up levels were led by third-party logistics (3PL) providers (45% of the total take-up), retailers
(22%) and e-commerce companies (17%). The number of transactions (contracts and financial
transactions) concerning new constructions is now higher than for existing buildings (61% versus
39%), with a reversal of the historical trend having taken place in 2017. The growth of this
industry is also proven by the vacancy rate (the number of empty facilities available on the
market), which has been reduced by half since 2013 (GVA Redilco, 2018).

Second, changes to the logistics and manufacturing sectors have contributed towards refocusing
the attention on logistics real estate. On one hand, an increase in demand for logistics outsourcing
services has been detected; today 3PLs need to satisfy their customers’ operating requirements
and ever-growing demand for quality (Raut et al, 2018). On the other hand, Industry 4.0 and the
new regulations necessary in global supply chains have been demanding building innovations
(Dablanc and Ross, 2012). As such, logistics facilities have been evolving gradually from
conventional buildings fitted out with pallet racks and forklift trucks to more complex buildings
equipped with technological devices. Aspects such as provisions for technological equipment, the
presence of firefighting and/or green systems and specific layout features are now a fundamental
part of establishing whether or not a warehouse is a top-class logistics facility (Aljohani et al.,
2016).

In this evolving landscape, assessing a logistics facility on the basis of its size (e.g. in terms of
floor area) and a few other aspects, without resorting to a more structured holistic model,
inevitably curtails the analysis (Mattarocci and Pekdemir, 2017; Rouwenhorst et al, 2000).
Therefore, a growing need has emerged to come up with more sophisticated rating systems that
are able to measure both the building’s architectural and equipment features - that is to say the
building ‘quality’ - at the same time as its compliance with logistics operating requirements, in
other words, building ‘functionality’.

The topic of logistics real estate assessment has been skimmed over in the academic literature so
far. The main focus has essentially been on the development of assessment models to measure the
building marketability through financial indicators (French and Gabrielli 2004; Pagourtzi et al,
2003), on rating models to evaluate sustainability features (Mattoni et al., 2018; Berardi, 2012), or
on models for logistics land use, aiming to identify suitable locations where warehouses should
ultimately be built (Hesse, 2004). This lack of a comprehensive model that can provide a
structured and holistic assessment of logistics facilities is significant, since the value of a building

is not merely linked to financial metrics or its individual features (e.g. size or the clear building
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height), and it must take into consideration multiple elements simultaneously, together with its
operating requirements (Ma et al., 2018).

Given these premises, the present paper aims to fill the gap highlighted by developing a rating
model for assessing the quality and functionality of logistics facilities. To ensure both robustness
and practical effectiveness, the model builds on the analysis of the extant literature on logistics
real estate and also includes the managers’ perspective thanks to the participation of a pool of ten
experts selected from among real estate agents, property developers, investors and fund
managers.

From the perspective of functionality, the model focuses on two distinct types of buildings,
namely stock warehouses and cross-docking facilities, as they are defined in literature as the most
common facilities in the logistics sector (Staudt et al., 2015; Baker and Canessa, 2009) and they
have different functions and related implications for inventory and customer lead times, as well as
for costs and service (Baker, 2004).

The model is structured into four main sections - namely ‘Location’, ‘External areas’, ‘Technical
equipment’ and ‘Internal spaces’ - with 50 features being assessed overall. The building quality is
expressed as a number of stars (from 1 to 5) and is given by the sum of the scores assigned to the
options selected for each individual feature. The building functionality is measured as a
percentage out of total of 100% based on the number and type of features being selected that
characterise either warehouses or cross-docking facilities.

The remainder of the paper is organised as follows. The next section includes a review of the
rating models currently available in the real estate literature, as well as the relevant features to be
considered when assessing logistics real estate. The research questions are described in Section 3,
whereas the methodologies adopted are described in Section 4. The rating model formulation is
then presented, together with the model validation process, followed by the discussion and

conclusions, with recommendations for further studies in the field.

2. Literature review

2.1. Rating models in the real estate industry

In the real estate industry, assessment and/or rating models are widely used to evaluate the
marketability of residential buildings, offices, industrial buildings and other kinds of building
(Mattarocci and Pekdemir, 2017). Rating is necessary to reduce uncertainty about the value of a
property and, for valuers, can establish the credibility for their work on behalf of their customers
(French, 2004).

The real estate value chain includes several players, such as real estate agents, appraisers,
assessors, mortgage lenders, brokers, property developers, investors and fund managers, lenders,
market researchers and analysts, building tenants, and others (Pagourtzi et al, 2003). Many of
them may be involved in the evaluation of a building, and the right decision or most cost-effective

investment can hinge on this process.



The real estate industry has been widely studied by financial scholars since the evaluation of real
estate markets is strictly related to financial decisions (e.g. mortgages, taxes, investment portfolio)
and to other macro-economic elements, such as employment rate, population gross income, and
levels of social living (Northcraft et al,, 1987; Kaklauskas et al., 2007; Ginevitius and Zubrecovas,
2009). Therefore, rating models - intended as systems for evaluating and classifying the
investment risk - have been applied also to the real estate market (Renigier-Bitozor et al., 2014).
However, as discussed by Wyman et al. (2011), the real estate market differs from the stock
market, since the former deals with durable highly differentiated long-term assets located at a
specific site. Therefore, decisions about building value require a more thorough understanding,
based not merely on economic factors, but also on other qualitative features belonging to the asset
itself (Turskis et al., 2009).

The need for rating real estate buildings has become even more important since 2002, when the
European Commission issued the Energy Performance of Buildings Directive (2002/91/EC)
requiring member states to introduce energy assessment and building certification methods
(Asdrubali et al, 2015). Given the institutional pressure to increase the environmental
performance of buildings (Zimmermann et al, 2005), greater attention is now being paid to
environmental assessment matters, leading to the development of several building rating models,
known as Green Building Rating Systems (GBRS). These models have been introduced within the
construction industry to assess a building’s degree of sustainability, and the most significant are
recognised as international standards. These include LEED (Leadership in Energy and
Environmental Design), BREEAM (Building Research Establishment Environmental Assessment
Method), Green Star, Green Globes, SBTool, and several national protocols such as DNGB (Deutsche
Gesellschaft fiir Nachhaltiges Bauen) for Germany and ITACA (Istituto per lInnovazione e
Trasparenza degli Appalti e la Compatibilita Ambientale) for Italy (Mattoni et al., 2018; Todd et al.,
2013; Berardi, 2011; Marsh et al, 1996). However, these models were designed for residential or
industrial buildings rather than specifically for logistics facilities. Some adjustments can be made
to fit these models into the logistics context and requirements, but their focus is more on merely
assessing the building environmentally, through aspects such as limiting gas emissions, energy
consumption and applying green rules during the building design and construction (Ding, 2008;
Ugwu and Haupt, 2007).

2.2. Rating models for assessing logistics facilities

As mentioned above, the literature analysis has revealed that some rating models measuring
sustainability issues originally developed for residential and/or industrial buildings can be
adapted and applied to logistics facilities. So far, however, there has been little investigation into
the development of ad hoc rating models designed specifically for the logistics real estate
industry.

An example comes from Buttimer et al (1997), who explored the determinants of industrial

warehouse rental prices in the U.S.A., within the Dallas/Fort Worth area. They built their work on
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previous research by Ambrose (1990), whose model for deciding warehouse rents took into
account the physical properties of a building. Buttimer et al. (1997), on the contrary, used a panel
data model to analyse cross-sectional and time-series data, since studies have shown that
industrial rents are a function of both time-invariant characteristics (the building physical
features), and time-varying characteristics (such as market vacancy rates). Rent value is
determined through a series of variables, consisting of gross rentable square footage, ceiling
height, percentage of office space, number of years since its construction, number of loading bays,
distance from nearest freight railway yard, presence of a sprinkler system, market vacancy rate
(submarket occupancy) and market conditions. Results indicate that rents are significantly
impacted by the warehouse physical characteristics and its location, as well as the general market
conditions.

Oh and Shin (2016) provide another interesting model, focusing on the determinants of warehouse
rental prices. In this case, the data refer to South Korea and the model considers a number of
aspects, including location-related information (area/province; access to ports, major cities and
the motorway system; width of adjacent streets), building specifications (floor area, plot size,
number of parking spaces per plot size, ceiling height, building age, cold and frozen storage
facilities, conglomerate tenant) and macro-environment issues (e.g. gross regional domestic
product for the region, employment to population ratio). The study shows that warehouse rent is
affected mainly by its transport accessibility, while macro-environmental variables do not seem to
affect rent by any significant measure.

On a similar scope, Ma et al. (2018) applied machine learning algorithms (linear regression,
regression tree, random forest regression and gradient boosting regression trees) to estimate
warehouse rental prices in China, within the Beijing area. The data collected mostly referred to
information about location (e.g. district, latitude, longitude, distance from city centre and distance
from the nearest house), the size of the logistics building and local house prices. Based on their
study, the authors claim that a multiple factor model can estimate rental pricing better than a
single factor model, such as linear regression. In their conclusion, they suggest including
additional features to estimate the warehouse value more comprehensively. Finally, Mattarocci and
Pekdemir (2017) carried out a detailed study on logistics real estate investments. Their work is
particularly interesting as it points out the main features of logistics real estate in Europe, and
they bring in new features when assessing a logistics facility. They introduced the concept of
‘purpose of usage’ to capture the complexity and diversity of logistics buildings. In line with the
above studies, Mattarocci and Pekdemir also provided an extensive analysis of the facility location.
In their work, they focused on the following features: proximity (to customers, suppliers, carrier
hubs), matters relating to labour and government (availability and flexibility of labour, labour
costs, regulatory issues and incentives), real estate (real estate costs, availability of land,
availability of existing modern warehouses), infrastructure (proximity to economic networks,
proximity and quality of road access and proximity to various transport modes, transport costs).

In addition, they defined other relevant attributes, such as age, size (total floor space), type of



loading bays (for trucks and lorries), 360-degree circulation around the building, cross-docking
configuration and car/truck parking.

In most cases, the models analysed in the extant literature do not provide a holistic evaluation of
the logistics facility and they do not assess its main functionality, or, in other cases, they focus on

specific facets or features relating to the building itself.

2.3. Relevant features for evaluating the quality of logistics real estate

Within both the real estate and the logistics literature, a number of features have emerged as
relevant in the assessment of the quality of an industrial and/or logistics facility. The concept of
‘quality’ is strictly related to the ‘value’ of the building (Levitt and Syverson, 2008). Quality is not
only of a combination of architectural and physical characteristics (Case and Quigley, 1991), but it
is also a set of features that affect the overall evaluation of the building (such as site location,
external spaces, the building technical specifications, internal areas, utilities and ‘green systems’).
Table 1 lists the holistically relevant features that were highlighted in the literature, clustered into
five main areas:

e location surroundings and connections;

e external spaces;

e technical/construction specifications;

e internal areas, utilities and ‘green systems’;

e management and maintenance costs.

9,
Insert Table 1
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According to Ma et al. (2018) and Diziain et al. (2014), location is one of the most important
features in real estate, and it has also been investigated extensively in the logistics field. With
respect to logistics facilities, location is seen as key to an efficient distribution network (Dablanc
and Ross, 2012; McKinnon, 2009), and its elements can include the specific site location (in terms
of latitude and longitude, as well as its municipality/district/region), the transport services and
infrastructure available in the surroundings, such as motorways, railway stations, ports and
airports as well as proximity to logistics centres and freight villages (Olah et al, 2018; Lipinska-
Stota and Mindur, 2018) or to customers and suppliers. The location of a logistics building can
increase its value if it is an asset to the logistics operations (Woudsma, 2008). For instance, a
warehouse near a motorway can deliver goods faster than a more distant facility. The value given
to the location can also depend on the actual building function. For instance, central warehouses
and last mile cross-docking facilities often have different location needs (Mattarocci and Pekdemir,

2017; Dablanc and Ross, 2012), meaning that the location can take on various roles.



The external spaces are the areas and arrangements for docking the trucks (e.g. truck parking lots,
number of loading bays, dock levellers and loading bay safety equipment). These are important as
they can affect how warehouse performance is measured. For instance, the number of loading
bays comes into play when measuring warehouse inbound productivity (Staudt et al., 2015).
Technical and construction specifications refer to factors such as the building plot, layout, floor
space, clear building height, structural mesh and roof structure (Ciaramella, 2010).

The internal areas can be areas used for recharging material handling equipment, the offices and
refrigeration rooms. In this perspective, utilities are also relevant, and cover a range of equipment
and appliances, such as fire-detecting and fire-fighting systems, lighting systems, electric systems,
heating/air-conditioning systems and photovoltaic systems (Oh and Shin, 2016; Ciaramella, 2010;
Pagourtzi et al., 2003; He et al., 2002). Sustainability aspects also come into the equation and are
normally included in building sustainability certifications (Mattoni et al., 2018).

Lastly, management and maintenance costs refer mainly to costs for covering building and system
maintenance, but they can include costs relating to innovative systems, such as the Building
Management System (BMS), which control and manage the entire building efficiently from either a
sustainability or a cost-based perspective (De Marco et al., 2010).

Apart from the above-reported features, the purpose of usage (a building ‘functionality’) seems to
have been generally neglected in previous literature, despite being such an important factor for
assessing a logistics facility. In line with Mattarocci and Pekdemir (2017), the functionality of a
logistics facility indicates whether - and how closely - the building is ‘fit for purpose’. In other
words, functionality indicates whether a logistics building is suitable for hosting a certain type of
logistics operations (e.g. storage, picking and sorting). It is clear that logistics facilities can have
different functions, with the most common being to hold stock (Staudt et al., 2015), as in the case
of a conventional stock warehouse, where goods are stored in racks and customer orders are
assembled before delivery. A second function is that of cross-docking, where goods are moved
directly from the receiving area of a warehouse to the shipping area, rapidly sorted and loaded
ready for their onward journey (Agustina et al., 2014; Baker and Canessa, 2009; Kreng and Chen,
2008). According to Baker and Canessa (2009), logistics facilities can take on other secondary
functions, including value added services (e.g. secondary packaging activities and labelling) and
production postponement (where the final assembly takes place on the basis of the customers’
orders, so the warehouse only needs to stock generic products), returned goods (for reverse
logistics) and other operations, such as servicing and repair work.

Although the potential area of interest is extensive, there is so far a lack of models involving a
number of related features used to evaluate a logistics facility, in terms of its quality and its

compatibility with that given function (i.e. functionality).

3. Research questions

The literature examined revealed no logistics real estate assessment models with a specific focus

on building quality and functionality. The present research aims to fill this research gap by
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developing a rating model for evaluating logistics real estate, which can identify, classify and rate
the most relevant features of a logistics facility. The intended objective is to assess the overall
facility quality, while also identifying its main functionality. From this latter perspective, the
model focuses on two distinctive types of buildings, namely stock warehouses and cross-docking
facilities, as they are defined in literature as the most common facilities in the logistics sector
(Staudt et al.,, 2015; Baker and Canessa, 2009) and they have different functions and related
implications for inventory and customer lead times, as well as for costs and service (Baker, 2004).
In its current version, the rating model was developed to be suitable for the Italian context. The
interest in focussing on the Italian logistics real estate is motivated by several factors. First, Italy is
one of the countries experiencing a recent and significant renaissance in the logistics real estate
sector (GVA Redilco, 2018). Second, it is generally recognised that warehouse location is one of the
most important and strategic decisions in the optimisation of logistics systems (McKinnon, 2009).
This is particularly true for Italy, where the country geographical peculiarities need to be taken
into account, making this case especially worthy of investigation (Battezzati and Magnani, 2000).
As such, some limitations specific to the Italian context have been brought in intentionally (e.g.
constraints in regulations, geographical features and logistics requirements).
According to the objectives defined above, the following research questions (RQs) have been
identified:

e RQI1: What are the main distinctive features of warehouses and cross-docking facilities in

Italy from a real estate perspective?
e RQ2: What are the relevant features to be considered when assessing a logistics facility?
e RQ3: How do these features contribute to the evaluation of overall quality and functionality

for the logistics facility under assessment?

4. Methodology

The research methodology was divided into three main phases, as shown in Figure 1.

O
Insert Figure 1
O

In Phase 1, a Systematic Literature Network Analysis (SLNA) was performed on a cluster of 153
peer-reviewed journal papers. According to the SLNA approach (Colicchia and Strozzi, 2012), a
Systematic Literature Review (SLR) (Rousseau et al., 2008; Tranfield et al., 2003) was initially
required to conduct a first selection of the most relevant papers, followed by a Citation Network
Analysis (CNA) (Hummon and Doreian, 1989) to investigate the process of knowledge creation,
transfer and development. The scope of the analysis was to study the rating models available in
the real estate industry. Specifically, as the unit of analysis for this research was the logistics
facility, a particular focus was on logistics buildings, and on the relevant features that must be
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considered when assessing a logistics facility. The keywords identified (such as ‘real estate’,
‘building’, ‘rating’, ‘evaluation’, ‘warehouse’, ‘logistics’, ‘design’ and ‘location’) and the associated
combinations were used as search terms in Scopus, which is one of the scholar citation databases
most commonly used for field delineation (Strozzi et al., 2017). The selection criteria stipulated
that the papers had to be written in English, that the source consisted of journals, conference
proceedings and book chapters, and that the subject areas were engineering and management. In
line with Strozzi et al. (2017), a series of ‘milestone’ papers were further added to improve the
level of comprehension regarding the literature review. The selected papers were finally analysed
using a bibliographic network analysis tool, VOSviewer, chosen because it can work efficiently with
large data sets and provide a range of innovative visualisation, analysis and investigation options
(Fahimnia et al., 2015). As an example, Figure 2 gives the outcome of the keyword co-occurrence
network analysis.

The main themes that emerged from the SLNA process were recorded and discussed previously in

the Literature Review section.

@,
Insert Figure 2
@,

In Phase 2 (Gathering the experts’ opinions), the list of features emerging from the SLNA process
was checked through a Delphi method (Dalkey and Helmer, 1963), which was also used to evaluate
the importance of each feature from a practitioners’ perspective. This method has been previously
used by other scholars studying the real estate industry in order to prioritise the criteria for
evaluating buildings (Glumac et al., 2011; Pivo, 2008). For the purposes of this study, a pool of ten
experts were selected from among real estate agents, property developers, investors and fund
managers operating in Italy, in line with the focus of the RQs. Consistently with Ndour et al
(1992), these experts were selected on the basis of three criteria: (1) experience in the logistics real
estate market (i.e. working in a company operating in the logistics real estate value chain), (2)
representation of different viewpoints (i.e. they needed to be professionals involved in projects
regarding the construction or sale of warehouses and/or cross-docking facilities) and (3) thorough
knowledge of the industry in Italy (i.e. more than 10 years’ experience in the logistics real estate
sector). Overall, the pool of experts eventually included:
e investors: two experts, i.e. a Country Manager and an Asset Management Director, both
with more than 20 years’ experience in the sector;
e property managers: one expert, i.e. head of the Logistics Department with more than 10
years’ experience;
e real estate agents: one expert, i.e. Managing Director with more than 10 years’ experience;
e multinational property developers: three experts, i.e. a Country Manager (more than 15
years’ experience), a Technical Director (more than 10 years’ experience) and a Managing

Director (more than 20 years’ experience);



e construction companies: three experts, i.e. a Project Manager (more than 10 years’
experience) and two Chief Executive Officers (both with more than 30 years’ experience).

Five further practitioners were added to the pool of experts, with a background in producing or
selling specific types of warehouse equipment, such as fire-fighting systems, lighting systems,
loading bays and racks, so that they were able to provide a detailed assessment of utilities and
‘green’ systems.
The Delphi method consisted in a number of stages. First, the pool of experts held a
brainstorming meeting to validate and complete the list of features and relevant areas (location,
external spaces, technical specifications of the building, internal areas, utilities and ‘green
systems’) discovered during the SLNA process. The experts were asked to add to, modify and
approve the list of features derived from the literature. They were also asked to rank the four
areas identified by assigning a weight to each, as a percentage from O - least relevant - to 100 -
most relevant - based on their impact on the overall rating of the logistics facility. In addition to
the four identified areas, several sub-areas (‘context’, ‘proximity to transport infrastructures’,
‘external yard’, ‘loading/unloading bays’, ‘building size’, ‘structure’, ‘offices and other spaces’ and
‘utilities and green systems’) were similarly given weights in percentage values.
At this stage all the experts agreed about the two main types of logistics building identified in the
SLNA, i.e. warehouses, mainly used for storage and picking operations, and cross-docking
facilities, with sorting and shipping as the prevailing activities. To take into account the two
possible functions of the logistics building during the assessment, two different outputs were
asked for at this stage, i.e. weights related to each area in the case of a warehouse and weights
related to each area in the case of a cross-docking facility.
It should be noted that all the experts identified a set of distinguishing features for warehouses
and cross-docking facilities. The resulting ten distinguishing features for warehouses and the ten

for cross-docking facilities are given in Table 2.
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Insert Table 2
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The completed list of relevant features was sent to all the experts individually, asking them to
rank the features in each area by allocating a percentage weight based upon the impact of each on
their associated area, with the total for each area being 100%. The resulting weights were then
collected and normalised by re-scaling the values according to the number of features in each area.
At this point, a Pareto analysis (Kefer et al., 2016) was performed to display all the features ranked
according to their assigned weight (from the highest to the lowest) and identify the most
significant. Through this analysis it was possible to identify the features that had greatest
influence over the output of the model. As an example, for cross-docking facilities, the evaluation
seemed influenced mostly by the facility distance from the motorway, by the number of loading

docks and by the size of the external area. Regarding warehouses, the evaluation seemed highly
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dependent on the year in which the building was constructed, its clear height, the type of fire-
fighting system in place and the building floor load. Data were then analysed and shared with the
experts. At this stage, the purpose was to reach a consensus (Okoli and Pawlowski, 2004) about
the assigned weights, eventually leading to the final list of relevant features, each with its
associated weight.

A five-star rating model was finally developed in Phase 3. This rating method was selected because
the metrics are easy to understand and identify (Sparling and Sen, 2011). Five-star ratings are
widely deployed in many fields of research, including finance, hotels, quality of information, e-
commerce and car safety assessment programmes (Flanagin et al, 2014; Coval et al, 2009;
Mannion et al, 2005; Israeli, 2002) and are also considered suitable for assessing sustainability-
related performance in real estate (Berardi, 2011).

As a result, the model was structured into four sections corresponding to the areas identified by
the experts (location, surroundings and connections, external spaces, technical specifications of
building, internal areas, utilities and green systems), each divided into sub-sections. The details of
how the model was formulated are given in Section 5.

Lastly, the rating model was validated through pilot tests on 27 existing logistics facilities, chosen
with the support of the experts. Specifically, experts helped identify a number of logistics
buildings from their portfolios. Among those, buildings were then selected with different
characteristics in terms of:

1) Size: more than 40,000 m? (5 facilities), between 10,000 and 40,000 m? (8 facilities), and
less than 10,000 m? (14 facilities).

2) Clear building height: more than 9 m (11 facilities), less than 6 m (4 facilities), and between
9 and 6 m (12 facilities).

3) Average loading/unloading bay density [No. bays/m’]: more than 1/800 bays/m* (11
facilities), between 1/800 and 1/200 bays/m? (11 facilities), and less than 1/200 bays/m? (5
facilities).

4) Year of construction: from 2018 to 1963 with a focus on recent facilities.

Semi-structured interviews and on-site visits were conducted to collect the data necessary to run
the model, with the interviewees being the tenants and/or owners of logistics facilities located in
Italy and operating in various industry sectors (fast-moving consumer goods (FMCG), 3PLs
providers and couriers). All the structured interviews were carried out in line with the method
used by Villena (2019). Specifically, as for Villena, the researchers shared the model with the
interviewees in advance in order to have all the information available during the meeting. The
researchers offered anonymity to each interviewee to encourage open discussion and assured the
participants that detailed information would not be shared unless in aggregated form. The results
of the interviews were recorded, transcribed, and the data collected were sent for final approval.

This stage helped pinpoint the areas where to make corrections to the five-star rating model,

adjustments to the wording, as well as providing the first results of the rating procedure.

5. Model Formulation
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5.1. Model Structure and Weights

The rating model interface contains three hierarchical levels: sections, sub-sections and individual

features, with one-choice options for each feature, as per Figure 3.
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The sections reflect the main clusters of features derived from the literature review and the panel
of experts, namely:

e Section 0, general information about the building, such as the tenant, province,
municipality, year of construction, size of building plot (m?), total floor space (m?), gross
office floor space, clear building height (m) and number of loading bays;

e Section 1: ‘Location, surroundings and connections’

e Section 2: ‘External spaces’

e Section 3: ‘Technical specifications of building’

e Section 4: ‘Internal areas, utilities and green systems’

‘Management and maintenance costs’ a feature revealed by the SLNA process, was not chosen as a
model section for a number of reasons. In any building, there is an intrinsic link between the item
‘management and maintenance costs’ and some of its properties - age, functionality, location and
size (El-Haram and Horner, 2002) - meaning that they cannot be considered as additional
independent factors to be assessed. In addition, there are costs for management and maintenance
associated to the internal equipment/systems used by the facility tenants in the course of their
activity, and these systems are not necessarily linked to the quality or functionality of the facility
itself (De Marco et al.,, 2010). For instance, the implementation of automated material handling
solutions can easily be associated to higher maintenance costs (De Marco and Mangano, 2011),
although they are not necessarily permanent, and are not part of the fabric of the building. In
order to take maintenance matters into consideration, it was decided that the rating model must

look at whether the facility has a Building Management System (BMS).

The four sections are divided into the following specific subsections, as per Table 3. Every
subsection is associated to a list of related features, each with several one-choice options. To
minimise the time needed to input data, the procedure has a number of ‘hidden features’ which
the model elaborates automatically on the basis of the options selected when completing the other
sections/features (such as the ratio between number of loading bays and the floor space, and that

between floor space and the size of the building plot).
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Insert Table 3
),9,0,0,0,0,90,90,0,0.0,0,9.9,0.0,0.0.9.9.9.0.0.0.0.0.0.0.0.0.0.9.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0:0.0.0.0.0:0.0.0:0.0.0.0.0.0.0.:0.0.¢

As illustrated in the section on Methodology, the weights defined in Phase 2 set out the
importance of each section and its associated features in the overall evaluation. The weights are
assigned to the various sections and individual features in accordance with the experts’ reckoning,
as deduced from the Delphi method. Table 4 sets out the weights assigned to each section for

warehouses and cross-docking facilities.

@,
Insert Table 4
).0,9,0.0.0.0.0.0.0.0,0.0.0,0.0.:0.0.0.0.0.0.0.0.0,0.0.0.0.0.0,0.0.0.0.0,0.0.0,0.0.0,0.0.0.0.0,0.0.0,0.0.:0.0.0,0.0.0,0.0.0.0.0.0.0.0.0.0.0,0.0.0,0.¢

When assessing each feature, the weight for each individual option is defined according to a
parametric scale, so that the ‘best’ option receives the ‘maximum’ weight and the other options are
given a quota of that weight, calculated according to a linear pattern. For instance, for the feature
‘distance from the nearest motorway entrance’, there are four possible options, ‘less than 5 km’,
‘between 5 and 15 km’, ‘between 15 and 30 km’ and ‘more than 30 km’. The best option (in this
case, ‘less than 5 km’) is given the highest value (4 out of 4, which is the maximum weight), while
the other choices are given a quota of that value, following a linear trend. The further the logistics
facility is from the motorway entrance, the lower is the value assigned to that option. This means
that the next option, ‘between 5 km and 15 km’, is given 3/4 of the maximum weight, the next one,
‘between 15 km -30 km’, is given 2/4 of the maximum value and the last option, ‘more than 30
km’, is given 1/4 of the maximum weight. It can be the case that the worst option corresponds to

zero, when the feature examined is ‘absent’ (e.g. no BMS system).

5.2. Model Inputs and Main Outputs

Taking a given logistics facility, the input to the model is:

e general data about the building, as per Section 0;

e one option selected for each feature from each of the four sections (‘location, surroundings
and connections’, ‘external spaces’, ‘technical specifications of building’, and ‘internal
areas, utilities and green systems’).

Based on the input, the model produces four different outputs:

e the prevailing functionality of the logistics facility, in percentages (for example, 75%
warehouse, or 83% cross-docking facility), based on the number and types of the
distinguishing features selected that are associated to warehouses or cross-docking

facilities, as discussed previously and presented in Table 2;
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e the overall quality of the building expressed in the number of stars (1 to 5), calculated by
adding together all the scores associated to the various features and relative options
selected;

e the quality scores for each section, in percentages (e.g. 59% for ‘location, surroundings and
connections’, 75% for ‘external spaces’, 85% for ‘technical specification of building’ and 65%
for ‘internal areas, utilities and green systems’);

e the list of 10 weakest elements that emerged from the gap analysis (for each section,
calculated as the difference between the weight of the selected options and the ‘best’
options available).

When no clear primary functionality appears from the model results, the facility is defined as
‘hybrid’ and the quality outcomes for the two functionalities (stock warehouses and cross-docking
facilities) are recorded separately.

Lastly, as an interesting footnote to the last output (the 10 weakest elements emerging from the
assessment), the gap analysis offers a very useful tool for identifying potential directions for

future improvements to the overall building quality, also depending on the building functionality.

5.3. Model Validation

The rating model was validated through pilot tests on 27 existing logistics facilities located in
Italy. As anticipated, the buildings were selected according to their different characteristics - in
terms of year of construction, size, geographical location, building specifications and utilities -
and the different industry sectors in which they operated (fast moving consumer goods, food,
pharmaceutical and fashion) with different kinds of tenants (manufacturers, retailers, 3PLs and
couriers).

Table 5 provides an outline of the 27 logistics facilities included in the pilot test sample. All the

companies were promised anonymity.

@,
Insert Table 5
@,

The aim was to include top-class and low-quality buildings in the study. This phase helped set the
bands relating to the five-star rating and contributed towards fine-tuning the rating model.

Indeed, in line with the Green Star certification for sustainability (Mattoni et al., 2018), the
percentage scores are grouped into bands, and each band is associated to a given number of stars.
Initially, the bands were all the same width (same range of percentages), but they were then
adjusted. Specifically, the final bands were obtained through an iterative procedure, starting from
five bands of the same size (20% each). The exercise consisted in the above-mentioned 27 pilot

tests to take in facilities from either end of the quality spectrum, giving a better feel for the

14



suitable band sizes for all the building classes. The resulting five-star rating with their associated

bands expressed as percentage values are given in Table 6.

).0,9,0.0.0.0.0.0.0.0,0.0.0,0.0.:0.0.0.0.0.0.0.0.0,0.0.0.0.0.0,0.0.0.0.0,0.0.0,0.0.0,0.0.0.0.0,0.0.0,0.0.:0.0.0,0.0.0,0.0.0.0.0.0.0.0.0.0.0,0.0.0,0.¢
Insert Table 6
@,

At this stage, several features initially included in the model were found not to be useful, and were
removed (such as ‘fenced building plot’ in Section 2, ‘external spaces’, as it turned that all the

facilities examined were fenced and the feature was useless for differentiating purposes).

6. Discussion and Conclusions

Although logistics real estate has been the subject of much-renewed interest driven by the
numerous transformations taking place in the logistics landscape, as of today the topic of logistics
real estate assessment has found very little exposure in academic literature.

The main value of the present research is to fill this gap in literature by presenting a structured
and comprehensive rating model to assess the quality and functionality of logistics facilities.

First, starting from the literature review two main types of logistics buildings in Italy have been
identified, namely warehouses and cross-docking facilities. For both of them, the distinctive
features have been identified, thus addressing RQ1l (What are the main distinctive features of
warehouses and cross-docking facilities in Italy from a real estate perspective?). Second, the
relevant features to be consider when assessing the quality of both warehouses and cross-docking
facilities have been categorised, as per RQ2 (What are the relevant features to be considered when
assessing a logistics facility?). Third, specific weights have been assigned to each feature and a
comprehensive rating model has been developed to evaluate both quality and functionality of a
logistics facility, as per RQ3 (How do these features contribute to the evaluation of overall quality
and functionality for the logistics facility under assessment?).

The rating model offers a holistic approach, together with a quantitative method of evaluation, in
order to incorporate the perspective of both academics and practitioners. The rating model
consists of 4 sections (‘location, surroundings and connections’, ‘external spaces’, ‘technical
specifications of building’ and ‘internal areas, utilities and green systems’), 8 sub-sections and 50
features and the four different outputs of the procedure are the chief functionalities (the main
purpose for which the building is used and expressed as a percentage), the overall quality of a
building (which looks at a set of features that affect the overall evaluation of the building,
expressed as number of stars), the quality scores for each section (expressed as a percentage) and
the 10 weakest elements that cropped up from the assessment. The model was applied to 27 pilot
tests, making it possible to pin down the points where corrections and wording adjustments are to

be made, as well as to obtain the initial outcome with the first results of the rating procedure.
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This contribution has both academic and practical implications. From an academic perspective, the
paper offers interesting insights into the logistics real estate industry, with its analysis of the
extant literature and extending the research in this field. In this sense, the results add to previous
literature on the topic (Ma et al, 2018; Oh and Shin, 2016, Buttimer et al.,, 1997), clarifying the
concepts of quality (Case and Quigley, 1991) and functionality (Mattarocci and Pekdemir, 2017) in
logistics real estate, as well as assessing the two aspects through a structured quantitative tool.
This latter point represents one of the major contributions of this research. The proposed rating
model overcomes one of the main weaknesses detected in the existing literature, which previously
only put forward assessment models where just a few features were examined (Ma et al., 2018; Oh
and Shin, 2016, Buttimer et al., 1997). The output was often a partial assessment, focused either
on financial indicators (French and Gabrielli 2004; Pagourtzi et al., 2003) or on sustainability type
features (Mattoni et al, 2018; Berardi, 2012). The proposed model, on the contrary, offers a
comprehensive assessment of a number of relevant features, obtained from both literature and
practitioners, and these are evaluated simultaneously. The assessment also takes into account the
prevailing building functionality (warehouse versus cross-docking facility), as recommended by
Mattarocci and Pekdemir (2017).

From a practical viewpoint, several significant managerial implications in the real estate industry
have emerged. First, the proposed rating model can be a valuable tool for all the players operating
in the real estate value chain (agencies, appraisers, brokers, property developers, investors, fund
managers and logistics service providers), allowing them to identify the correct purpose for which
a logistics facility is being used and, therefore, reach a better estimate of the logistics building
under assessment. Second, by identifying the building weakest elements, the rating model can also
be useful for practitioners in determining the potential areas for improvement in an existing
logistics facility. Third, the model can also be used for benchmarking analysis in a specific
industry or geographical area. In this case, practitioners can gain an overview of the market and a
better understanding of their asset value.

As noted above, this model is a first attempt to explore a research stream that is still under-
researched. Although this study produced interesting results and findings, limitations do exist.
First, the chosen options and respective weights were set out with reference to the Italian context.
Therefore, our model cannot be generalised to other contexts or countries without some
adjustments.

Starting from this current version, additional research is recommended to alter some features and
adapt the model to other contexts. Second, the functionality of buildings has been analysed by
looking only at the two main types of logistics buildings (warehouses and cross-docking facilities).
Future studies should consider other types of building, and include other aspects of
differentiation, not considered here. Third, the validation of the model was conducted on a small
number of pilot tests. A larger dataset of logistics buildings could improve the robustness and
validity of the model.

Additional and interesting streams for future investigation can be highlighted. The tenants’

perspective could be included, by looking at the features of products stored in the logistics
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buildings (for example pharmaceutical vs. food products requirements). Further relevant features
could come into play, such as CO2e emissions for a more thorough focus on sustainability aspects
(Marchet et al., 2015; Mangiaracina et al., 2016; Ries et al., 2017), or the cost of warehouse space to
include also the economic perspective in the analysis (Onstein et al., 2019). Finally, an interesting
benchmarking exercise could be carried out by altering the model and adapting it to the European
context and, therefore, studying the differences between Italy and other European countries.
Moreover, the model can be used to map logistics facilities within specific geographical areas, with
the purpose of creating a database of logistics buildings classified by level of quality and
functionality. Extending this viewpoint, data obtained from a larger sample could be used to
review and update the distinguishing features of the logistics building types identified in this
paper, as well as adjusting their associated weights and scores. Moreover, the use of other
methodologies, such as AHP, ANP or TOPSIS, on a subset of the criteria used in the rating model

can be taken into account to further improve its robustness (Vieira et al., 2017; Bianchini, 2018).
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