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Adaptive reuse of heritage buildings is important because
of their impact on preserving the city’s identity and urban integrity, as well as their hidden
capabilities and values. In recent years, one of the adaptive reuse projects in existing factories
around the world and also in Iran is transforming them into innovation centers. Thus, it is
necessary to investigate the effective indicators of designing innovation centers and adapting
the industrial heritage buildings to these criteria. This study aims to investigate and prioritize
the criteria and indicators of designing innovation centers with industrial heritage renovation.

The current study is performed in two phases. First, the related literature was
studied and criteria regarding industrial heritage and innovation centers were distinguished.
In the next phase, post-occupancy evaluation of two cases of innovation centers in Tehran
and Mashhad (Azadi innovation factory and Mashhad innovation factory) was carried out and
the results were gained by applying structural equation modeling method using SmartPLS
software. Thus, users’ satisfaction level of these criteria and the importance of each criterion
from the users’ point of view were investigated.

The results revealed that, for designing innovation centers in industrial heritage
sites, four main criteria such as environment, technology and energy, aesthetics and socio-
cultural could be discussed. According to the presented structural equation modeling,
according to users’ opinion, environment criteria with Path coefficients of 0.4 in both cases is
the most important factor while technology criteria with Path coefficients of 0.3 ranks after it.
The factor loadings show that attention should be paid to the appropriate dimensions of work
spaces (0.8), flexible and appropriate furniture (0.7-0.9), and providing service areas (0.8).
Also, creating a sense of place and increasing productivity and improving social interactions
were very important from the users’ point of view while designing adaptively reused heritage
as innovation centers.

For designing innovation centers the environment criteria are more important
in users’ opinion and more attention should be paid to greenery, space and mass and access
to the complex. The environmental comfort factors for users are also of high importance and
the users’ satisfaction level reveals that in these two cases users are almost satisfied with the
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In the second half of the 20th century, after
the industrial era, significant changes were made
in urban design. Many industrial complexes in the
core of the cities lost their use and were abandoned
(Rezaei Ghahroodi and Mahdavinejad, 2019). For
the first time in history, the need to preserve the
values of heritage buildings was noticed after the
destruction of several industrial buildings in England
(Sulimowska-Ociepka, 2021). The explanation of
heritage values begins with the Athens Charter, which
is the first global document establishing fundamental
guidelines for a code of practice for conservation
and the issue of international charters after it (Chatzi
Rodopoulou 2023). After revising the principles of
Athens Charter, the Venice Charter was proposed in
1964 (ICOMOS, 1964), and after that, the Nizhny Tagil
Global Charter was issued in 2003 (TICCIH, 2003).
In this regard, in 2011, a protocol was approved to
develop the principles of heritage protection under
the title of Dublin principles (ICOMOS-TICCIH, 2011).
Industrial heritage should be preserved since they
have tangible and intangible values (Nejadebrahimi
et al., 2014) and in other words, social, economic,
cultural, aesthetic, original and special values
(Hanachi and Khani, 2021). As the city’s infrastructure
grew over time, many industrial zones were built, but
some of them are not fully operational now. This
caused the quality of life to deteriarate: there were
more slums and health problems, and the social
and economic situation declined (Potseshkovskaya
and Soroka 2021). Studies about industrial heritage
show that they are the result of interaction between
culture and industry and contain valuable information
about science and technology of their time. Industrial
heritage forms part of the identity and memories of
cities. Creating memories is a way of preserving the
past in the present or preserving the present in the
past, soitis needed to reuse and adapt these buildings
to the current uses required in cities (Bahramipanah,
2022; Ghanbari, 2018; Shahhosseini and Moulaii,
2019). The authenticity, environmental values,
urban image and vision for urban development are
the other aspects that emphasize on importance
of preserving industrial heritage for urban integrity
(Oevermann, 2015). Local community’s feeling
towards heritage is essential for their regeneration
and if the heritage sites are abandoned, they can
cause negative memories. Vice versa, reusing the
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heritage buildings can increase social integrity
and strengthen local identity (Martinovic and Ifko,
2018). Besides protection of industrial sites for
future generation, they bring a new life to the city
environment (Gharaati et al., 2023). Thus, it is vital
to comprehend how industrial heritage is locally
used and understood for its preservation (Galaz-
Mandakovic and Rivera, 2023). According to Leus
cited in Ranjkesh and Fadaei Nezhad Bahramjerdi,
(2020), preservation of industrial heritage is only
possible through “adaptive reuse”. By adaptive reuse
and by creating a new usage, the industrial heritage
buildings are modernized for contemporary use.
Adaptive reuse is a method to adjust the new use
to the abandoned building in four aspects such as
function, architecture, structure and infrastructure,
which is also in line with sustainable development,
from an environmental point of view (Heidari et al.,
2019; Bahramipanah, 2022). Some suitable reuses for
industrial heritage include garden nurseries, markets,
tertiary education, arts and creative industries, and
new business incubators (Clark, 2013). In recent
years, more attention has been paid to innovation
centers in Iran and the need to support start-ups.
Innovation centers are referred as science and
technology park or innovation center or incubator.
Incubators are centers that help start-ups and new
innovative companies to increase success and reduce
the risk of failure (Dupal et al., 2017). Creating
innovation centers is one of the methods to preserve
industrial heritage during the process of reuse, which
has been implemented in recent years. Due to the
formation of a number of innovation centers in Iran
and reuse of industrial heritage as innovation centers
in several cities, it is necessary to examine the criteria
required in the adaptive reuse of heritage in order
to design innovation centers in accordance with the
users’ needs.

Research background
Industrial heritage and adapting heritage use
Heritage can be considered as a memory of the
past that people live with it now, and then leave it
to the next generations to learn from and enjoy it
(Jopela, 2011). The International Committee for the
Conservation of the Industrial Heritage (TICCIH) in
The Nizhny Tagil Charter for the industrial heritage
has defined Industrial heritage as “The remains of
industrial culture which are of historical, technological,



social, architectural or scientific value. These remains
consist of buildings and machinery, workshops, mills
and factories, mines and sites for processing and
refining, warehouses and stores, places where energy
is generated, transmitted and used, transport and all
its infrastructure, as well as places used for social
activities related to industry such as housing, religious
worship or education” (TICCIH, 2003 cited in Clark,
2013; Sulimowska-Ociepka, 2021). Industrial heritage
sites are an important part of the landscape and built
environment around us. These landscapes illustrate
the interplay between humans and machines, and
also between nature and architecture (Meng et
al., 2023). They establish tangible and intangible
connections with our past and have the potential to
play an important role in cities and suburbs (Clark,
2013), they can even affect movements of urban
citizens (Bazazzadeh et al., 2022). There are different
theories regarding the value of heritage protection.
In Cesare Brandi’s classification, the three main
aspects of place, time and authenticity are the basis
of the value evaluation framework. The parameter
of place is divided into six sub-components including
interventions, social, political, economic, functional
and structural. And the time parameter is divided
into two sub-components of identity and value.
The authenticity parameter is divided into nine
subcomponents such as original, natural, exceptional,
impressive, referential, technical, artistic, practical,
and rare (Mahdavinejad et al., 2017). In another
category, heritage values are classified in five
aspects including historical, technological, economic,
educational and psychological values (Jie, 2009).
One way to preserve these values is the adaptive
reuse of heritage (Alavi et al., 2021). Adaptive reuse
includes changing the use of existing structures
or buildings based on new needs of users aiming
to achieve economic, social and environmental
sustainability with an emphasis on saving material,
reducing costs and preserving the inherent values
of heritage (Ferretti et al., 2014). In research about
adaptive reuses in Australia, the criteria including
the age of the building and its conditions, height,
depth, building envelope and cladding, structure,
facilities, interior design, flexibility for various uses,
type of construction, location, values, dimensions,
Accessibility, proactive legislation, acoustic isolation,
user demands and site orientation are reviewed
(Wilkinson et al., 2009). To achieve a framework for

sustainable heritage management industrial heritage
sites in England were studied. Research shows
that for sustainable heritage management, while
analyzing the situation, strategic orientation, holistic
planning and long-term sustainability perspective,
the active participation of stakeholders and their
values should also be considered (Landorf, 2009). In
adaptive reuse capabilities in a research information
such as identity, location, context, use, ownership,
building features, architectural details, and heritage
materials were examined through record cards,
image collections, and building dimensions (Fuentes,
2010). Another research about the silos of Spain,
investigated the impact of comparative use of these
buildings in their context and the impact on the
landscape of the surrounding urban context (creating
an urban sign or urban public space) by examining the
primary information about case examples (sites and
images) (Garrido-Cifuentes et al., 2017). In a study
on the comparative use of grain silos in Italy, based
on the multi-criteria decision analysis method, after
reviewing the information of the existing situation,
the new use was determined by considering the
number of changes in levels, openings, mass and
view (Giuliani et al., 2018). Reviewing 25 cases
of Iran’s industrial heritage shows flexibility as an
important feature in adaptive use. This feature has
four criteria including “adaptability”, “dismantle and
reuse of materials”, “assembly and disassembly”
and “durability” (Bazazzadeh et al., 2021). Based
on the value of heritage and functional building
service life model (building functional cycle), users’
behavior in the urban space and choosing routes
were investigated using DepthmapX software. Also,
parameters such as facade dimensions and pedestrian
access and facade alignments and building height and
visibility and permeability were investigated (Pizarro-
Reyes et al., 2022). Esmaeilian Toussi and Etessam,
(2019) studied the textile factories of Isfahan and
Yazd using the combined method of typology and
analytic form. In this research, the sub-criteria of
the cases have been examined by describing the
interpretative-historical characteristics. Then, based
on the physical characteristics, the physical-spatial,
semantic, and physical parts, the case samples were
parameterized and the data was analyzed through
inductive and analogical reasoning. In a research
on change in function and green application of Ray
cement industrial complex, the importance of using
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industrial heritage capacities for green adaptive reuse
with the aim of productivity, reducing consumption,
and recycling had been discussed (Bahramipanah,
2022). Another research on improving the energy
performance in historical buildings shows that
interventional and non-interventional methods are
ways of protecting the heritage. These methods
are applied in facade, cooling-heating and lighting
systems (Gholami et al., 2021). Mahdavinejad et al.,
(2016) investigated the factors of the formation of
spatial identity such as memories, orientation, spatial
order and figure and appearance and individual
identity in the historical area of Dezful city. The criteria
discussed in mentioned researches are summarized
in Fig. 1.

Innovation Center

Work spaces are somewhat different from each
other according to the type of work and activities
performed in them. Due to the changing nature of
these spaces, there is no clear distinction between
them. Accelerators, incubators, co-working spaces,
pilots, startup spaces, and urban innovation centers
are types of innovative workspaces. One of the parts
of every innovation center is the co-working space.
In 2005, the first co-working space started in San
Francisco by Brad Newberg (Merkel, 2015; Spinuzzi,
2012). A study about the successful examples of
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innovation centers in Melbourne, Sheffield and
Cardiff, mentions the criteria for an innovation center
such as the spaces with different functions and
with different dimensions, flexibility of the spaces,
easy access to the building for all groups, the use of
open plan and suitable natural or artificial lighting
(Montgomery, 2007). Another study, suggests that
besides easy access to the building and having rooms
for concentration, a work space needs to be open 24
hours a day to create a greater sense of belonging
(Spinuzzi, 2012). Based on the users’ opinion at the
design and innovation center of Aalto University,
values such as cooperation, openness, interactions,
accessibility and sustainability have been considered
for a co-working space. To achieve this purpose,
criteria such as an inviting lobby, multiple spaces
with different functions, flexible spaces and flexible
furniture on wheels, relaxing and intimate spaces,
decorative and interesting elements, bright colors
and cozy corners were mentioned. Using different
materials in interior design and a space for displaying
prototypes and posters can also fulfill these values
(Kojo and Nenonen, 2014). In a study in Wales, the
presence of meeting spaces, private offices, and
rest spaces, along with flexible spaces, are listed as
essential elements for employees’ satisfaction, and
co-working spaces should have a happy atmosphere
and lively social connection. It is also necessary to
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Fig. 1: The components studied in previous research (Giuliani et al., 2018; Garrido-Cifuentes et al., 2017 ; Pizarro-Reyes et al., 2022; Es-
maeilian Toussi and Etessam, 2019; Mahdavinejad et al., 2016; Fuentes, 2010; Wilkinson et al., 2009)
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Fig. 2: Characteristics studied in the innovative work spaces based on previous researches (Montgomery, 2007; Spinuzzi, 2012; Kojo and
Nenonen, 2014; Merkel, 2015; Fuzi, 2015; Kojo and Nenonen, 2016; Brown, 2017; Micek, 2020)

have spaces that inspire and stimulate creativity
(Fuzi, 2015). In the study of co-working spaces in
Finland, the typology of these spaces is divided into
three categories: public, semi-public and private.
Also, the importance of the built space from the
access perspective is pointed out (Kojo and Nenonen,
2016). Brown, (2017) states that one of the reasons
for motivating people to work in innovation and co-
working centers is having an open-plan space with
multiple uses, as well as flexibility and aesthetic design,
which also increases social interaction. Adjacency
and friendly social relations in innovation centers
have been found as the reason for strengthening
cooperation and achieving innovation, and also open
and multi-use spaces as criteria for achieving it (Micek,
2020). Fu et al., (2023) in a research conducted in
two platforms served as enterprises discovered
a positive relationship between space utilization
and social interactions and that making a sense of
identity will thrive incubators. In a user experience
survey about co-working spaces in Nigeria, more
than 50% of the respondent’s declared that visual
and thermal comfort as well as social and relaxation
spaces are very important. The findings also show
that various furniture design and accessibility are the
important factors for designing co-working spaces
(Memud and Tabibi, 2023). Irrespective of user and
place, in designing co-working spaces, considering
accessibility and half-open layouts is beneficial
(Appel-Meulenbroek et al., 2021)

Fig. 2 summarizes the components examined in
the mentioned studies about innovation centers.

Post-Occupancy Evaluation (POE) in similar uses

POE is an effective way to find design solutions
for productivity and user satisfaction (Motalebi
et al., 2021). For more than half a century, post-
occupancy evaluation has been used as a method
to determine how well a building was designed to
meet the needs and goals of its users. One of the
tools for POE is preparing a questionnaire that can
be classified and implemented by three methods as
Building Use Studies (BUS), Design Quality Indicator
(DQI) and Overall Liking Score (OLS) (Bordass and
Leaman, 2005). Several parameters of POE such as
privacy, acoustics, lighting, temperature, ventilation,
comfortable furniture, cleanliness, visual comfort
are questioned to check the quality of the indoor
environment. In post-occupancy evaluation of 20
office buildings in USA, considering factors such as
age and gender, the results showed that the quality
of air temperature was the most important factor
in employees’ satisfaction (Choi et al., 2012). Hua
et al., (2014) have investigated the effect of various
factors such as building facade, thermal comfort,
indoor air quality, sound privacy, visual comfort
and personal control on users’ satisfaction and its
effect on the spatial map of users. Another study
compared the post-occupancy evaluation of two
green office buildings in China to investigate the
level of user satisfaction with environmental factors
such as acoustics, thermal and visual comfort,
and indoor air quality (Pei et al., 2014). Park et al.,
(2018) in a study that investigated satisfaction in 64
office buildings through post-occupancy evaluation
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found that factors such as temperature, space size
and quality of windows and temperature control
are the most significant factors in satisfaction with
thermal quality. A research on the characteristics of
co-working spaces, based on the users’ preference,
states that criteria such as accessibility (by public
transport or private car), spatial plan (semi-open
plan), having multiple work groups and a sense of
intimacy were the priorities of most users (Weijs-
Perree et al., 2019). Pastore and Andersen (2019) in a
research in Switzerland evaluated post-occupancy of
four green office buildings by collecting information
about the dimensions, year of construction, number
of users and the amount of control over the awnings
and windows. The findings state the effect of factors
such as temperature, light and air quality on users’
satisfaction. In the study of work spaces in seven
buildings in Singapore, eighteen parameters were
investigated and users were most dissatisfied with
parameters such as cleanliness, sound privacy,
personal control and temperature (Cheung et al.,
2020). Another research examined a green building in
Korea and the technologies used in it to evaluate post-
occupancy and user satisfaction with components
such as parking lots and the possibility of charging
electric cars, efficient water supply system, building
envelope. Also, use of renewable energy and factors
affecting comfort and environmental control such
as ventilation, heating and cooling, lighting and
awnings were examined (Kim and Kim, 2020). Asojo

[ — =4 ()
g s B2
[V} < c © >
o0 W 5 & S § 52
= o - Q'@
a =] € S g cS o
S S 5 T £
o ] = = = >
6 [ = = © I g
() °
3w 2 g & 5 o5
2 £
i - @ S @ =5 w&o
o & o0 = 6l = 2 w0
o = £ soffc SEZ
oo 5.8 93 3 3 El |
=9 =1 — oo <
o B Ses) LE3 H B E | BE
= o oS QcE ST e— =
w STl 92§ EH BEN B &
= =z | E5E||8%3 d BEEE | B 7
= <—£ AZA| <20 SIS =
o =
i
[
o &=
w oo
@ o ENVIRONMENT TECHNOLOGY AND

ENERGY

Water supply systems

et al. (2021) examined twelve categories of indoor
environment quality indicators in a work space in
Minnesota. They found that the level of light control,
humidity, visibility and technology in the building has a
direct relationship with the level of users’ satisfaction
and the employees are the most dissatisfied with
controlling heat, furniture, visual and acoustic privacy
and the aesthetics. The impact of adjustable and
changing facades on the users’ experience and criteria
such as acoustics, visual features, aesthetics, air
quality, control and heating were examined based on
the users’ preferences and existing conditions (Koyaz
and Unlii, 2022). Cited in Hassanain and Mahroos,
(2023) other POE studies of office buildings also
conducted by Deuble and de Dear, (2012), Akashah et
al., (2015), Choi and Moon, (2017) and Middlehurst et
al., (2018) gathered information on users’ satisfaction
with indoor environment quality(IEQ) in work spaces.
Jailani et al., (2015) conducted a POE to identify the
gap between users’ preferences and the building’s
performance and conclusion showed no significance
relavance between user’s expectations and building’s
performance (Jailani et al., 2015 cited in Hassanain
and Mahroos, 2023).

The main criteria investigated in post-occupancy
evaluation in mentioned studies are shown in Fig. 3.

In order to discover criteria of designing
innovation centers with industrial renovation,
the mentioned factors were analyzed from two
perspectives: importance from the users’ point of

Sense of intimacy

s Beautiful environment

SOCIO-CULTURAL AESTHESTIC

Criteria and sub-criteria
Fig. 3: investigated components of each criteria in POE of work spaces based on previous researches (Koyaz and Unlii, 2022; Asojo et al.,
2021; Cheung et al., 2020; Kim and Kim, 2020; Pastore and Andersen, 2019; Weijs-Perree et al., 2019; Park et al., 2018; Pei et al., 2014; Hua
et al., 2014; Choi et al., 2012)

284



Literature review

Innovation Adaptive Industrial
center reuse heritage
oo
c
N|m
N|E
|2
L5
©
o

Environment- Technology and energy
Socio-cultural- Aesthetic

Testing the reliability
of the questionnaire
in SPSS software

Case study Data
[y and | analysis by
questionnaire Smart PLS

Achieving design
priorities and conclusions

Summarizing evaluation sub-criteria

Fig. 4: Theoretical research model by: Authors)

view and the user’s satisfaction. Therefore, at first,
this research has extracted the effective factors and
common cases in innovation centers and industrial
heritage by considering the different dimensions of
industrial heritage according to the literature review
about the three topics of innovation center, industrial
heritage and adaptive reuse. In the next step,
according to the literature and principles and models
studied in Liu et al. (2018) research and Nili et al.
(2017) research according to five Broadbent’s criteria,
these factors were categorized into four main criteria
such as aesthetics, socio-cultural, environment and
technology and energy and then the sub-criteria,
observed in literature review, were placed under the
four criteria. Then, by post-occupancy evaluation,
these factors were analyzed in two existing factory
cases in terms of importance from the users’ point
of view and the users’ satisfaction, and the Structural
Equation Model (SEM) was analyzed in Smart PLS3
software.

The research hypotheses include the following:

- Among the four examined criteria, environment
and technology and energy are more important than
the other two criteria from the users’ point of view.

- Socio-cultural criteria are more important than
aesthetic criteria for users.

Users are most satisfied with environment
criteria.

The research questions are as follows:

1. Which design sub-criteria in these four

categories has a greater impact on users’ satisfaction?

2. Do the environment criteria affect users’
satisfaction more than technology?

3. Which of the environment sub-criteria are
more important for users?

The process of this research is shown in Fig. 4.

As mentioned in the literature, previous research
on industrial heritage were conducted in terms of
assessing the buildings characteristics but not for a
specific use as work spaces and the articles about
innovation centers or offices which observed users’
needs were not cases of industrial renovation nor
adaptive reuse. Another novelty aspect of the
research is that the POE is not only assessing users’
satisfaction with the building but also it investigates
the users’ expectations by asking the importance
of factors from users’ opinion. So, the importance
and level of satisfaction could be compared to find
the gap in current designed innovation centers and
be considered in future design. Thus, the result of
the article shows a new aspect of post occupancy
evaluation of heritage buildings which is the users’
needs and opinion on how to design innovation
centers in these heritage buildings. Two achieve this,
the study was conducted in Mashhad and Tehran
innovation centers in Iran in 2023.

Case study
In Iran, innovation as concept of research and
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development started with Pasteur Research Institute,
which was established for medical research in 1920
(Ansari et al., 2016). In the field of innovation, since
2007, innovation centers have been established in
Iran. The first industrial heritages in Iran were built in
Qajar period, and reached the peak in Pahlavi period.
Till then, more than 270 factories were established,
and by 1952, this number reached 347 factories, most
of which were located in Tehran (Samadzadehyazdi et
al., 2019). Buildings such as Behshahr textile factory,
administrative and technical railway buildings in
Tehran, Mashhad, Tabriz and other cities, also some
factories in Qazvin, Yazd, Isfahan, Rasht, Rey and Qom
were built during the Pahlavi era. Among the existing
industrial heritage, Ama Electrode Factory (Azadi
Innovation center) and Coca-Cola Factory (Mashhad
Innovation center) are two examples of industrial
heritage remained from the Pahlavi Il era, which are
adaptively reused innovation centers. Fig. 5 shows
the geographic location of the cases.

The reason for selection of these two cases is their
former use as factory and construction time with an
interval of two years, also their new use as innovation
centers during 2016 to 2019. More information about
the buildings’ attributes is provided in Tablel.

After examining the characteristics of the two
cases and the commonalities obtained from studies
on industrial heritage and POE, the suggested criteria
for preparing the questionnaire were divided into
the general categories of environmental, technology
and energy, socio-cultural, and aesthetic. The criteria
and sub-criteria for preparing the questionnaire
are shown in Table 2. The online questionnaire was
designed based on the five-point Likert scale, for each
of the factors, based on two indicators of satisfaction
and the importance of the factor from the users’ point
of view. Then, the relationship of each factor with
user satisfaction and the importance of the factor
in the design of each case was investigated using
structural equation model in Smart PLS3 software.

A6°L 48°E S0°L 520 S4°L 56°C S8°C 60°E 62°C 64°E
Armenia  Azorbajjan | !

Kuwait
Pakistan
28°N

Saudi Arabia

Persian (§ — 2N
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G LI l s (8

Mashhad Innovation center Tehran Innovation center

b. Location of Azadi Innovation cente

Fig. 5: Geographic location of the case studies
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Table 1: Information about innovation centers in Mashhad and Tehran

Ama Electrode Factory

Coca-cola factory

Location
Age
Ownership

Area

Built area
Previous function
Establishment

Architectural space

Decoration

Type of adaptive reuse

Spaces in new function

connection with the urban spaces

Privacy

Interior photo

Tehran, Lashgari Expy

Pahlavi Il

Hamava Company (A branch of Pardis Technology
Park)

18500 square meters

Around12000 square meters

Factory

1960

Ten niches plus the central building and 4500 square
meters office space

No decoration except the remained bricks from the
old factory

Tehran innovation center

Accelerator, Innovation Studio, co-working space,
Cafe, Botanists Production, Contemporary Architects
Center, Sports Club, Tech-shop, Lobby, Conference
Hall, export exhibition, management

Connecting through entrance

Fences

Mashhad, Pajuhesh square, Kosar
boulevard, Mashhad

Pahlavi Il

Mashhad

Municipality

3.7 hectares

Around 10000 square meters
Factory

1958

Two niches with four-part brick and
steel arches

No decoration

Mashhad innovation center
Dining hall, exhibition hall,
classrooms, winter and summer
courtyard, two co-working spaces
(small and large), office space, spaces
for conversation, amphitheater,
studio and content production,
innovation laboratory, reception,
warehouse and safe deposit box,
management, Special innovation
spaces for children

Connecting through park and
playground

No fence

Structural

equation modeling (SEM), segregates

respondents were working in co-working spaces and

measurement errors from the scores of factors, so
it provides a methodology for modeling the latent
variables directly. SEM has developed since 1970, and
is now widely applied. Multiple indicators for a latent
variable in form of factor analysis is the idea for SEM.
Several widely used statistical models are covered by
SEM methodology (Yuan and Bentler, 2006; Samimi
and Nouri, 2023).

Therefore, 60 questionnaires were collected
from Mashhad Innovation Factory users and 60
guestionnaires from Azadi Innovation Factory users
in Tehran. The total number of respondents was
120. The respondents were of different age groups
but were mostly between 18 to 25 years old and
almost 66.7 percent of them were men. 42.5% of the
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the rest were working in private offices, management
and other parts of the centers. The presented model
based on the four presented criteria for each of two
cases was conducted separately from two aspects of
satisfaction and importance in Smart PLS3 software.
In order to check the reliability of the questionnaire
and the presented model, Cronbach’s alpha was also
checked in SPSS software. Reliability in each of the
criteria is acceptable. (Cronbach’s alpha is higher than
0.7). Also, the construct cross-validated redundancy
and the construct cross validated communality, was
checked and the quality of the structural model is
acceptable because of the positive values. Also, the
results of Bartlett and Kaiser-Meyer-Olkin (KMO) test
show appropriate values as shown in Table 3.



Table 2: Classification of criteria and sub-criteria for preparing questionnaire (Nili et al., 2017; ;Liu et al., 2018)

Criteria

Factors

Questions

environment

Greenery

Mass and space

Access

Using greenery in interior and exterior environment
Legibility of entrance
Providing parking spaces for cars, motorbikes and bicycles
Work space flexibility and the multi-functionality of the spaces
Flexibility and possibility to change the use of service spaces for future
development
Separation of work space in order to provide privacy
Interior furniture design to provide general order in spaces
Providing service spaces such as gyms, coffee shops, restaurants and rest
areas
Providing additional spaces (such as group work space, meeting space,
space for talking on the phone and communal spaces, conference/video
conference room, space for hosting customers, thinking space and study
space)
Suitable dimensions of the work spaces (large and small)
Appropriate height of work spaces
Compliance with rules and standards in communication and movement
spaces (proper width and height, stairs, ramps, elevators)
Access to public transportation (metro, bus and taxi)

Technology and
energy

Building technology and specialty
in structure and facility

Effect of technology on other
contexts

Providing comfortable temperature in winter (heating)

Providing comfortable temperature in summer (cooling)

Provide adequate ventilation and fresh air

Providing appropriate relative humidity in spaces

Providing sound comfort in spaces and controlling annoying sounds from
nearby spaces

Use of suitable natural and artificial light in spaces

Ability to control light in spaces (such as canopy, shader, curtain, etc.)
Using modern air purification systems (purifying algae) in order to create
fresh air in spaces

Using new materials and new building systems

Applying and using new energies (such as solar panels, wind turbines, etc.)
in order to reduce the use of fossil fuels

Socio-cultural

Place identity and memories
different aspects of social life

Cultural impact

Designing spaces in order to create a sense of belonging and interest in the
work environment

Designing spaces in such a way that social interactions are possible
Possibility of using the space for other members of the community
Monitoring and taking care of spaces and creating a safe place for users
The effect of designed spaces to increase job productivity

Aesthetics

Artistic value of building such as
form, shape, material, color and
decoration

Good view and perspective
Harmony in colors of the spaces and furniture with the use of space
Using the existing materials in the old factory in order to preserve them

Design and adaptive use of industrial heritage
is increasing in the contemporary era, especially
in recent years. With respect to the government’s
support policies for knowledge-based companies
and start-ups, the creation of innovation centers in
cities, especially in metropolitan cities like Tehran and
Mashhad, is increasing. For this reason, in the projects
of changing the industrial heritage of factories to
innovation centers, it is necessary to examine the
design criteria. Therefore, the results of this research,

288

considering the use of the POE method in examining
the indicators and criteria of user satisfaction and
interest, can be effective in future designs. The first
hypothesis: According to the results of the research,
the criterion of environment with loadings of 0.47
in Mashhad model and 0.46 in Tehran model and
technology and energy with loading of 0.32 and 0.31
in Mashhad and Tehran were the most important
from the users’ point of view. Therefore, the first
hypothesis of the research is confirmed. The second
hypothesis: The loadings caused by the aesthetic



Table 3: measures of Bartlett and KMO test

Bartlett and KMO test

case criteria KMO Approx. Chi-Square df Sig.

3 Technology and energy 0.872 450.803 45 <0.01

§ environment 0.932 719.996 78 <0.01

S g’_ Socio-cultural 0.788 164.740 10 <0.01

% E Aesthetic 0.638 34.588 3 <0.01

rE‘G .5 Technology and energy 0.854 341.713 45 <0.01

‘g environment 0.813 393.787 78 <0.01

'fg Socio-cultural 0.810 130.014 10 <0.01

3 Aesthetic 0.670 37.387 3 <0.01

3 Technology and energy 0.831 342.977 45 <0.01

§ environment 0.901 499.290 78 <0.01

;0_,_ Socio-cultural 0.817 139.410 10 <0.01

s £ Aesthetic 0.657 41.461 3 <0.01

é § Technology and energy 0.801 307.707 45 <0.01

§ environment 0.862 451.764 78 <0.01

E Socio-cultural 0.793 113.495 10 <0.01

3 Aesthetic 0.648 47.834 3 <0.01

Table 4: Path coefficients
Original Sample Standard P
Criteria in each case-importance and satisfaction Sample Mean Deviation T Statistics Values
(0) (M) (STDEV)

Aesthetics -> importance in Tehran factory 0.101 0.106 0.019 5.408 0.000
Socio-cultural -> importance in Tehran factory 0.182 0.181 0.015 11.847 0.000
Technology -> importance in Tehran factory 0.315 0.318 0.021 14.828 0.000
Environment -> Importance in Tehran factory 0.460 0.462 0.019 23.670 0.000
Aesthetics -> satisfaction with Tehran factory 0.132 0.132 0.013 10.294 0.000
Socio-cultural -> satisfaction with Tehran factory 0.205 0.203 0.016 12.583 0.000
Technology -> Satisfaction with Tehran factory 0.282 0.280 0.045 6.314 0.000
Environment -> Satisfaction with Tehran factory 0.481 0.479 0.030 16.192 0.000
Socio-cultural -> importance in Mashhad factory 0.171 0.172 0.009 19.083 0.000
Technology -> importance in Mashhad factory 0.326 0.322 0.016 20.577 0.000
Aesthetics -> importance in Mashhad factory 0.081 0.083 0.011 7.552 0.000
Environment -> Importance in Mashhad factory 0.470 0.474 0.022 21.833 0.000
Socio-cultural -> Satisfaction with Mashhad factory 0.227 0.225 0.019 11.796 0.000
Technology -> Satisfaction with Mashhad factory 0.361 0.375 0.031 11.831 0.000
Aesthetics -> satisfaction with Mashhad factory 0.113 0.112 0.016 6.994 0.000
Environment -> satisfaction with Mashhad factory 0.407 0.410 0.030 13.647 0.000

criterion in Tehran and Mashhad were 0.10 and 0.08,
respectively, based on its importance from the users’
point of view. While the loadings of the importance of
socio-cultural criterion in Tehran and Mashhad were
0.18 and 0.17 respectively. Therefore, socio-cultural
criterion was more important than aesthetic criterion
for users, and the second hypothesis of the research
is also confirmed. The third hypothesis: By examining
the level of satisfaction with environmental criterion,
according to the evaluated model, it can be stated that
the loading of environmental criterion was more than
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other criteria. Therefore, it can be said that users are
more satisfied with the environmental criterion than
other criteria. Therefore, the third hypothesis of the
research is also true. In Table 4, the positive impact
of the criteria and the significance of the relationship
between the criteria and satisfaction and importance
are shown.

Fig. 6 illustrates the weight of attributes as
histogram graphs. The correlation between each pair
of variables is demonstrated using heat map matrix
in Fig. 7.
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In response to the first question of the research, it
should be said that in Mashhad Innovation Factory, in
terms of environmental criteria, the two sub-criteria
of dimensions of working spaces and furniture design
for creating order in the spaces have caused the most
satisfaction. In Tehran Innovation Factory, in the same
criterion, the provision of additional spaces such as
group work space, meeting space, space for talking
on the phone and collective spaces, conference
and video conference room, space for hosting
customers, thinking space and space for study has
created satisfaction in users. In terms of aesthetics,
harmony in colors of the spaces and furniture with
the use of space in Tehran Innovation Factory, and the
perspective and view in Mashhad Innovation Factory
have caused the most satisfaction. In Mashhad, the
effect of spaces designed to increase job productivity
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and in Tehran, the design of spaces to establish social
interactions, have caused the greatest satisfaction
from the socio-cultural criterion. This is in line with
research by Weijs-Perree et al., (2019). In relation to
the technology and energy criterion in Tehran, the
provision of adequate ventilation has been found to
be more satisfactory. Conversely, in Mashhad, the
provision of appropriate relative humidity has been
deemed more successful. This observation aligns
with the researches of Cheung et al., )2020(, Park et
al., )2018(and Asojo et al., )2021(. In response to the
second question of the research, while examining the
factor loadings of the technology and environment
criteria, it can be stated that in Mashhad Innovation
Factory, overall satisfaction with the environmental
component is more than technology and energy
criterion, but in three sub-criteria (access, provision
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of parking and service spaces) factor loadings are less
than the other sub-criteria. Based on the objective
assessment and talking with the users of Mashhad
Innovation Factory, one of the main problems of the
users was the lack of service areas such as restaurants
or coffee shops and the weakness of additional
services. Also, the distance to the metro station and
the lack of parking space for the members of the
center indicates the relative level of dissatisfaction
with the three mentioned factors. In Tehran, the
factor loading of all components is higher than 0.50,
except for the factor of providing parking space (0.42).
According to the factor loadings and the coefficients
of the two criteria, in general, satisfaction with the
factors of the environmental criterion is more than
that of the technology criterion. The insufficiency
of available parking facilities for patrons of center
constitutes a conspicuous factor contribution to
their discontentment. In the environmental criterion,
dimensions of work spaces, interior furniture design
and provision of service spaces have been more
important from the point of view of the users, which
is also in line with Asojo et al., (2021). The results of
the algorithm are briefly shown in Figs. 8 to11.
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Industrial heritages have various values and
form a part of the identity and common memories
of citizens, so the adaptive reuse of these buildings
to the current uses is important. By using post-
occupancy evaluation, in Mashhad and Tehran
innovation centers, criteria for future design and
important indicators can be achieved to be used in
future. According to the findings of the research,
the need for service spaces in innovation centers
to facilitate the activities of companies and start-
ups should be noticed more in future designs. Also,
flexibility for future developmentsis one of the factors
that requires more attention for adaptive change
of the industrial heritage to innovation centers.
Considering the capabilities of the structure and the
possibility of having large spaces in the factories, it
is possible to build flexible spaces for the convenient
moving and changing them for future uses. Using
wheeled furniture is another practical recommended
method of flexibility that has been applied in
Mashhad and as users stated their satisfaction it is
proved to be a desirable method. Also, factors such
as the use of renewable energies and modern air



purification systems are important according to the
users’ opinion, but they have been less noticed in
the existing cases except few microalgae purifiers
used in Mashhad center. Furthermore, the opinion
of users regarding dissatisfaction with green space
in Tehran innovation center shows the importance of
dealing with green space and its impact on increasing
productivity in the workplace. So, by creating more
green spaces and adding more plants preferred by
usersinindoor environment besidesimprovingindoor
environmental quality a sense of belonging to the
working environment could be improved. Also, the
sound comfort is important in working environments
and co-working spaces. In Azadi Innovation Factory,
due to having larger spaces and larger shared co-
working spaces, despite the use of sound insulation
and hemp furniture, which reduce the echo of
sound, the level of satisfaction is evaluated less
than Mashhad center. Therefore, paying attention
to the separation of spaces and sound control in
shared work spaces especially in large areas is one
of the effective factors in design. According to the
analyzed data, surveillance and control is one of the
important factors in social criterion based on users’
opinion. Therefore, as discussed in the previous
studies, control on windows and transparency is a
key factor for designing co-working spaces to have
more surveillance. Using transparent separators is
also another way.

As the findings of the research shows, creating a
sense of place is ranked as one of the highest socio-
cultural sub-criteria which opens a novel aspect
towardsinnovation center design with adaptive reuse.
To create a suitable work space as well as creating a
sense of place to both heritage building and the new
designed place is important. Thus, further research
could be done on technics of creating a sense of
place and belonging in working spaces of innovation
centers. The sense of belonging and creating collective
memories in cities is created by recognizing the
cultural, individual and social values of the citizens of
each city. Another important factor from the users’
point of view in these industrial heritage buildings
(innovation centers) is the possibility of creating
social interactions. According to the analyzed data,
users were satisfied with this sub-criterion (possibility
of improving social interactions) and the results
shows that working in the designed environment
and co-working spaces helps the individuals to
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communicate more with other companies. The links
between the buildings mass and the semi-open
and open spaces help improve these interactions.
Although previous articles on POE of working
spaces were mostly conducted on environmental
factors and indoor quality except few cases that
mention social interactions in co-working spaces,
current research investigates satisfaction of users
about social interactions and productivity which has
been ranked as important sub-criteria of designing
innovation centers from users’ point of view which is
also in line with previous research. Thus, one of the
topics for future research can be how to design and
use buildings adaptively to improve productivity. Also
the design factors for improving social interactions
in working spaces is another future topic for POE.
This research was done only in two available cases
in Iran which were in Mashhad and Tehran cities due
to the limitations of cost and time for publishing the
guestionnaire in other cities or other countries. So
future research could be done in different places and
different age groups. The results may vary in some
factors as the social and cultural norms differ in other
locations. Another limitation of the research was
access to the innovation center and the people who
work there due to the secret aspects of innovative
ideas and control over the area. Therefore, the
number of filled out questionnaires were limited to
120 totally. It is suggested that future researchers
conduct a greater number of questionnaires.

S. Madani performed the literature review,
questionnaire and data gathering, analyzed and
interpreted the data, prepared the manuscript text,
and manuscript edition. H. Kamelnia helped in the
literature review and questionnaire preparation. A.
Ghalenovi helped in questionnaire preparation and
data analysis and manuscript edition.

The Authors are grateful to all the contributors
who helped to gather and fill out the questionnaires.

This research received no specific grant from any
funding agency in the public, commercial, or not-for-
profit sectors.

The authors declare no potential conflict of



interest regarding the publication of this work. In
addition, the ethical issues including plagiarism,
informed consent, misconduct, data fabrication and,
or falsification, double publication and, or submission,
and redundancy have been completely witnessed by
the authors.

©2024 The author(s). This article is licensed under
a Creative Commons Attribution 4.0 International
License, which permits use, sharing, adaptation,
distribution and reproduction in any medium or
format, if you give appropriate credit to the original
author(s) and the source, provide a link to the
Creative Commons license, and indicate if changes
were made. The images or other third-party material
in this article are included in the article’s Creative
Commons license, unless indicated otherwise in a
credit line to the material. If material is not included
in the article’s Creative Commons license and your
intended use is not permitted by statutory regulation
or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view
a copy of this license, visit: http://creativecommons.
org/licenses/by/4.0/

IJHCUM Publisher remains neutral with regard
to jurisdictional claims in published maps and
institutional afflictions.

1EQ Indoor Environment quality
BUS Building Use Studies

DaQl Design Quality Indicator

oLS Overall Liking Score

POE Post Occupancy Evaluation
SEM Structural Equation Modeling
TICCIH  International Committee for the

Conservation of the industrial Heritage

Akashah, FW.; Ali, A.S.; Mohd Zahari, S.F., (2015). Post-
occupancy evaluation (POE) of conventional-designed
buildings: the effects of users’ comfort on productivity. J.
Teknol., 75(1): 1-11 (11 pages).

Alavi, P.; Sobouti, H.; Shahbazi, M., (2022). Evaluating the

295

quality of revitalization of lost spaces

with an emphasis on abandoned factories (case study:
zanjan match factory). Int. J. Architect. Urban Dev., 12(1):
31-42 (12 pages).

Ansari, A.; Dornberger, U.; Beermann, H., (2016). An overview
of the innovation system in Iran Fraunhofer IMW.

Appel-Meulenbroek, R.; Weijs-Perrée, M.; Orel, M.; Gauger,
F.; Pfnlr, A., User preferences for coworking spaces; a
comparison between the Netherlands, Germany and the
Czech Republic. Rev. Manage. Sci., 15:2025-2048 (2021)
(24 pages).

Arbab, P.; Alborzi, G., (2022). Toward developing a sustainable
regeneration framework for urban industrial heritage.
J. Cult. Heritage Manage. Sustain. Dev., 12: 263-274 (12
pages).

Asojo, A.; Vo, H.; Bae, S., (2021). The impact of design
interventions on occupant satisfaction: a workplace pre-
and post-occupancy evaluation analysis. Sustainability,
13(24): 13571 (16 pages).

Bahramipanah A., (2022). Green contemporization of the
ray cement industrial complex with reference to circular
economy. Nagshejahan, 12(1): 41-58 (18 pages). (In
persian)

Bazazzadeh, H.; Nadolny, A.; Mehan, A.; Hashemi S.S.,
(2021). The importance of flexibility in adaptive reuse
of industrial heritage: learning from Iranian cases. Int. J.
Conserv. Sci. 12: 113-128 (16 pages).

Bazazzadeh, H.; Nadolny, A.; Attarian, K.; Najar, S.;
HashemiSafaei, S.B., (2022). Evaluating the attribute of
industrial heritage in urban context on natural movement
distribution. The case study of Dezful city. Int. J. Conserv.
Sci. 13(2): 579-592 (15 pages).

Bordass, B.; Leaman, A., (2005). Making feedback and post-
occupancy evaluation routine 1: a portfolio of feedback
techniques, Build. Res. Inf., 33(4): 347-352 (6 pages).

Bowyer, E.C.; Stephenson, V.; Hawkins, W.; Ibell, T., (2022).
New angles for adaptive building reuse research. IOP
Conf. Ser.: Earth Environ. Sci., 1078(1): 012022 (12 pages).

Brown, J., (2017). Curating the ‘third place ‘? coworking and
the mediation of creativity. Geoforum 82: 112-126 (15
pages).

Chatzi Rodopoulou, T., (2020). Control Shift European
Industrial Heritage Reuse in review. Volume 1 and
2.doctoral thesis, A+BE, Architecture and the Built
Environ.

Cheung, CT.; Graham, L.; Tham, K., (2020). Occupant
satisfaction with the indoor environment in seven
commercial buildings in Singapore. Build. Environ., 188.
p. 107443 (22 pages).

Choi, J.H.; Loftness, V.; Aziz, A., (2012). Post-occupancy
evaluation of 20 office buildings as basis for future IEQ
standards and guidelines. Energy Build., 46: 167-175 (9
pages).

Choi, J.; Moon, J., (2017). Impacts of human and spatial
factors on user satisfaction in office Environments. Build.
Environ., 114: 23-35 (13 pages).


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://journals.utm.my/jurnalteknologi/article/view/3778
https://journals.utm.my/jurnalteknologi/article/view/3778
https://journals.utm.my/jurnalteknologi/article/view/3778
https://journals.utm.my/jurnalteknologi/article/view/3778
https://ijaud.srbiau.ac.ir/article_17404.html
https://ijaud.srbiau.ac.ir/article_17404.html
https://ijaud.srbiau.ac.ir/article_17404.html
https://ijaud.srbiau.ac.ir/article_17404.html
https://ijaud.srbiau.ac.ir/article_17404.html
https://www.researchgate.net/publication/330398020_An_Overview_of_the_Innovation_System_in_Iran_Fraunhofer_IMW
https://www.researchgate.net/publication/330398020_An_Overview_of_the_Innovation_System_in_Iran_Fraunhofer_IMW
https://link.springer.com/article/10.1007/s11846-020-00414-z
https://link.springer.com/article/10.1007/s11846-020-00414-z
https://link.springer.com/article/10.1007/s11846-020-00414-z
https://link.springer.com/article/10.1007/s11846-020-00414-z
https://link.springer.com/article/10.1007/s11846-020-00414-z
https://www.researchgate.net/publication/350325380_Toward_developing_a_sustainable_regeneration_framework_for_urban_industrial_heritage
https://www.researchgate.net/publication/350325380_Toward_developing_a_sustainable_regeneration_framework_for_urban_industrial_heritage
https://www.researchgate.net/publication/350325380_Toward_developing_a_sustainable_regeneration_framework_for_urban_industrial_heritage
https://www.researchgate.net/publication/350325380_Toward_developing_a_sustainable_regeneration_framework_for_urban_industrial_heritage
https://www.mdpi.com/2071-1050/13/24/13571
https://www.mdpi.com/2071-1050/13/24/13571
https://www.mdpi.com/2071-1050/13/24/13571
https://www.mdpi.com/2071-1050/13/24/13571
https://bsnt.modares.ac.ir/browse.php?a_id=57971&sid=2&slc_lang=en
https://bsnt.modares.ac.ir/browse.php?a_id=57971&sid=2&slc_lang=en
https://bsnt.modares.ac.ir/browse.php?a_id=57971&sid=2&slc_lang=en
https://bsnt.modares.ac.ir/browse.php?a_id=57971&sid=2&slc_lang=en
https://www.researchgate.net/publication/349723510_The_Importance_of_Flexibility_in_Adaptive_Reuse_of_Industrial_Heritage_Learning_from_Iranian_Cases
https://www.researchgate.net/publication/349723510_The_Importance_of_Flexibility_in_Adaptive_Reuse_of_Industrial_Heritage_Learning_from_Iranian_Cases
https://www.researchgate.net/publication/349723510_The_Importance_of_Flexibility_in_Adaptive_Reuse_of_Industrial_Heritage_Learning_from_Iranian_Cases
https://www.researchgate.net/publication/349723510_The_Importance_of_Flexibility_in_Adaptive_Reuse_of_Industrial_Heritage_Learning_from_Iranian_Cases
https://www.researchgate.net/publication/361912483_EVALUATING_THE_ATTRIBUTE_OF_INDUSTRIAL_HERITAGE_IN_URBAN_CONTEXT_ON_NATURAL_MOVEMENT_DISTRIBUTION_THE_CASE_STUDY_OF_DEZFUL_CITY
https://www.researchgate.net/publication/361912483_EVALUATING_THE_ATTRIBUTE_OF_INDUSTRIAL_HERITAGE_IN_URBAN_CONTEXT_ON_NATURAL_MOVEMENT_DISTRIBUTION_THE_CASE_STUDY_OF_DEZFUL_CITY
https://www.researchgate.net/publication/361912483_EVALUATING_THE_ATTRIBUTE_OF_INDUSTRIAL_HERITAGE_IN_URBAN_CONTEXT_ON_NATURAL_MOVEMENT_DISTRIBUTION_THE_CASE_STUDY_OF_DEZFUL_CITY
https://www.researchgate.net/publication/361912483_EVALUATING_THE_ATTRIBUTE_OF_INDUSTRIAL_HERITAGE_IN_URBAN_CONTEXT_ON_NATURAL_MOVEMENT_DISTRIBUTION_THE_CASE_STUDY_OF_DEZFUL_CITY
https://www.researchgate.net/publication/361912483_EVALUATING_THE_ATTRIBUTE_OF_INDUSTRIAL_HERITAGE_IN_URBAN_CONTEXT_ON_NATURAL_MOVEMENT_DISTRIBUTION_THE_CASE_STUDY_OF_DEZFUL_CITY
https://www.usablebuildings.co.uk/UsableBuildings/Unprotected/MakingFeedbackRoutine1.pdf
https://www.usablebuildings.co.uk/UsableBuildings/Unprotected/MakingFeedbackRoutine1.pdf
https://www.usablebuildings.co.uk/UsableBuildings/Unprotected/MakingFeedbackRoutine1.pdf
https://iopscience.iop.org/article/10.1088/1755-1315/1078/1/012022
https://iopscience.iop.org/article/10.1088/1755-1315/1078/1/012022
https://iopscience.iop.org/article/10.1088/1755-1315/1078/1/012022
https://orca.cardiff.ac.uk/id/eprint/105914/1/Coworking_J Brown.pdf
https://orca.cardiff.ac.uk/id/eprint/105914/1/Coworking_J Brown.pdf
https://orca.cardiff.ac.uk/id/eprint/105914/1/Coworking_J Brown.pdf
https://repository.tudelft.nl/islandora/object/uuid%3Ab11a2e72-eb71-4720-bd9b-c0d926e6f7a2
https://repository.tudelft.nl/islandora/object/uuid%3Ab11a2e72-eb71-4720-bd9b-c0d926e6f7a2
https://repository.tudelft.nl/islandora/object/uuid%3Ab11a2e72-eb71-4720-bd9b-c0d926e6f7a2
https://repository.tudelft.nl/islandora/object/uuid%3Ab11a2e72-eb71-4720-bd9b-c0d926e6f7a2
https://www.sciencedirect.com/science/article/pii/S0360132321005849
https://www.sciencedirect.com/science/article/pii/S0360132321005849
https://www.sciencedirect.com/science/article/pii/S0360132321005849
https://www.sciencedirect.com/science/article/pii/S0360132321005849
https://www.sciencedirect.com/science/article/abs/pii/S0378778811003434
https://www.sciencedirect.com/science/article/abs/pii/S0378778811003434
https://www.sciencedirect.com/science/article/abs/pii/S0378778811003434
https://www.sciencedirect.com/science/article/abs/pii/S0378778811003434
https://www.sciencedirect.com/science/article/abs/pii/S0360132316304826
https://www.sciencedirect.com/science/article/abs/pii/S0360132316304826
https://www.sciencedirect.com/science/article/abs/pii/S0360132316304826

Cizler, J., (2012). Urban regeneration effects on industrial
heritage and local community, case study: leeds, UK,
Sociology and space, 193: 223-236 (14 pages).

Clark, J., (2013), Adaptive reuse of industrial heritage:
opportunities and challenges, (20 pages).

Deuble, M.P.; De Dear, R.J., (2012). Green users for green
buildings: the missing link?. Build. Environ., 56: 21-27 (7

pages).
Dupal, A.; Porubanova, k.; Richnak, P., (2017). Innovation
centers and their significance in a competitive

environment, J. Interdiscip. Res., 7(2): 170-176 (7 pages).

Ejlali Diz, M.; Sedaghati Dafchahi, M.; Delshad Siahkali, M.,
(2021). Factors affecting the change in the performance
of industrial heritage to public buildings (case study: Haft
Chenar wild museum and Shiraz Zaman museum gallery),
SHEBAK, 7 (1/58): 35-48 (14 pages). (In Persian)

Esmaeilian Toussi H.; Etessam E., (2019). Analysis of the
architecture of the industrial heritage using a combined
method of typology and analytical shape grammar (case
study of textile factories of Isfahan and Yazd in the Pahlavi
era), Nagshejahan ; 9(1): 1-12 (12 pages). (In Persian)

Ferretti, V.; Bottero, M.; Mondini, G., (2014). Decision making
and cultural heritage: an application of the multi-attribute
value theory for the reuse of historical buildings. J. Cult.
Heritage, 15(6): 644-655 (12 pages).

FU, Y.; Li, Y.; Li, X., (2023). Coexisting or coworking? The
reconfigured office spaces in two emerging global cities.
J. of Urban Affairs (31 pages).

Fuentes, J.M., (2010). Methodological bases for documenting

and reusing vernacular farm architecture. J. Cult.
Heritage, 11(2): 119-129 (11 pages).
Fuzi, A., (2015), Co-working spaces for promoting

entrepreneurship in sparse regions: the case of South
Wales, Reg. Stud., Reg. Sci, 2(1): 462-469 (8 pages).

Galaz-Mandakovic F.D.; Rivera Amaro, F., (2023). The
industrial heritage of two sacrifice zones and the
geopolitics of memory in Northern Chile. The cases of
Gatico and Ollagtie. Int. J. Heritage Studies (17 pages).

Garrido-Cifuentes, M.; Santiago-Zaragoza, J. M.; Lafuente-
Bolivar, F. J., (2017). Silos, reused machine-buildings: a
proposal for its transformation. IOP Conf. Ser.: Mater. Sci.
Eng., 245 (10 pages).

Ghanbari, A.A., (2018). Industrial heritage in historical urban
landscapes; the role of sugar factory in urban landscape
of varamin. Manzar, Sci. J. landscape, 10(43): 26-33 (8
pages). (In Persian)

Gharaati, F.; Mahdavinejad, M.; Nadolny, A.; Bazazzadeh, H.,
(2023). Sustainable assessment of built heritage adaptive
reuse practice: Iranian industrial heritage in the light
of international charters. The Historic Environ.: Policy
Practice (36 pages).

Gholami, Gh.; Heidari, Sh.; Hanachi, P., (2021). Conservation,
adaptation and reuse of architectural heritage, an
approach based on energy efficiency (determining the
process and describing the measures). Memari-Va-
Shahrsazi (HONAR-HA-YE-ZIBA), 26(1): 5-15 (11 pages).

296

(In Persian)

Giuliani, F.; De Falco, A.; Landi, S.; Giorgio Bevilacqua, M.;
Santini, L.; Pecori, S., (2018). Reusing grain silos from the
1930s in Italy. a multi-criteria decision analysis for the
case of Arezzo. J. Cult. Heritage, 29: 145-159 (15 pages).

Hanachi, P.; Khani, S., (2021). Exploration and analyzing
values in conservation of industrial heritage: a case study
of the cement factory of Shahr-e-Rey. mmi, 11 (28): 19-32
(14 pages). (In Persian)

Hassanain, M.A.; Mahroos, M.S., (2023). A preliminary post-
occupancy evaluation of the built environment in office
buildings: a case study from Saudi Arabia. Property
Manage., 41(4): 564-581

Heidari, S.; Hanachi, P.; Teymoortash, S., (2019). The Adaptive
reuse of industrial heritage, an approach based on energy
recycle. Nagshejahan, 9(1): 45-53 (9 pages). (In Persian)

Hua, Y.; Goger, O.; Goger, K., (2014). Spatial mapping of
occupant satisfaction and indoor environment quality
in a LEED platinum campus building. Build. Environ., 79:
124-137 (15 pages).

ICOMOS (International Council of Monuments and Sites).
Venice charter for the conservation and restoration of
monuments and sites; ICOMOS: Venice, Italy, 1964.

ICOMOS-TICCIH, (2011). Joint Principles for the conservation

of industrial heritage sites, structures, areas and
landscapes. Dublin. 28: 2011
Jailani,J.; Reed, R.; James, K., (2015). Examining the

perception of tenants in sustainable office Buildings.
Property Manage., 33(4): 386-404 (19 pages).

Jie,G., )2009). The protection and renewal of industrial
heritage from a landscape architect’s perspective (a
comparison between the center of Norrkdping and Xu
Jiahui park in Shanghai). Master’s Thesis, European
Spatial Planning and Regional Development, Blekinge
Instituted of Technology, Karlskrona, Sweden

Jopela, A.P. (2011). Traditional custodianship: a useful
framework for heritage management in southern Africa?
Conserv. Manage. Archaeol. Sites, 13(2-3): 103-122 (20
pages).

Kim, H.G.; Kim, S.S., (2020). Occupants’ awareness of and
satisfaction with green building technologies in a certified
office building. Sustainability, 12(5): 2109 (16 pages).

Kojo, I.; Nenonen, S., (2014). User experience in an academic
coworking space: the case of Aalto university’s design
factory. In P. A. Jensen (Ed.), Cib facilieties management
conference using facilities in and open world - creating
value for all stakeholders. Joint CIB W070, W111 and
W118 conferece, technical university of Denmark,
Copenhagen 21: 341-353. Polyteknisk Boghandel og
Forlag A/S.

Kojo, I.; Nenonen, S., (2016), Typologies for co-working
spaces in Finland — what and how?’, Facilities, 34 (5/6):
302-313 (15 pages).

Koyaz, M.; Unlii, A., (2022). Human-centred performance
criteria for adaptive fagade design: based on the results
of a user experience survey. Build. Environ., 222: 109386.


https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2331397
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2331397
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2331397
https://heritagecouncil.vic.gov.au/wp-content/uploads/2014/08/HV_IPAWsinglepgs.pdf
https://heritagecouncil.vic.gov.au/wp-content/uploads/2014/08/HV_IPAWsinglepgs.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0360132312000741?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0360132312000741?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0360132312000741?via%3Dihub
https://www.researchgate.net/publication/338659397_Innovation_Centres_and_Their_Significance in_a_Competitive_Environment
https://www.researchgate.net/publication/338659397_Innovation_Centres_and_Their_Significance in_a_Competitive_Environment
https://www.researchgate.net/publication/338659397_Innovation_Centres_and_Their_Significance in_a_Competitive_Environment
https://sid.ir/paper/370471/en
https://sid.ir/paper/370471/en
https://sid.ir/paper/370471/en
https://sid.ir/paper/370471/en
https://sid.ir/paper/370471/en
https://bsnt.modares.ac.ir/browse.php?a_id=31856&sid=2&slc_lang=en
https://bsnt.modares.ac.ir/browse.php?a_id=31856&sid=2&slc_lang=en
https://bsnt.modares.ac.ir/browse.php?a_id=31856&sid=2&slc_lang=en
https://bsnt.modares.ac.ir/browse.php?a_id=31856&sid=2&slc_lang=en
https://bsnt.modares.ac.ir/browse.php?a_id=31856&sid=2&slc_lang=en
https://www.sciencedirect.com/science/article/abs/pii/S1296207414000041?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1296207414000041?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1296207414000041?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1296207414000041?via%3Dihub
https://www.researchgate.net/publication/373599608_Coexisting_or_coworking_The_reconfigured_office_spaces_in_two_emerging_global_cities
https://www.researchgate.net/publication/373599608_Coexisting_or_coworking_The_reconfigured_office_spaces_in_two_emerging_global_cities
https://www.researchgate.net/publication/373599608_Coexisting_or_coworking_The_reconfigured_office_spaces_in_two_emerging_global_cities
https://www.sciencedirect.com/science/article/abs/pii/S129620740900096X?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S129620740900096X?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S129620740900096X?via%3Dihub
https://www.tandfonline.com/doi/full/10.1080/21681376.2015.1072053
https://www.tandfonline.com/doi/full/10.1080/21681376.2015.1072053
https://www.tandfonline.com/doi/full/10.1080/21681376.2015.1072053
https://www.researchgate.net/publication/368751215_The_industrial_heritage_of_two_sacrifice_zones_and_the_geopolitics_of_memory_in_Northern_Chile_The_cases_of_Gatico_and_Ollague
https://www.researchgate.net/publication/368751215_The_industrial_heritage_of_two_sacrifice_zones_and_the_geopolitics_of_memory_in_Northern_Chile_The_cases_of_Gatico_and_Ollague
https://www.researchgate.net/publication/368751215_The_industrial_heritage_of_two_sacrifice_zones_and_the_geopolitics_of_memory_in_Northern_Chile_The_cases_of_Gatico_and_Ollague
https://www.researchgate.net/publication/368751215_The_industrial_heritage_of_two_sacrifice_zones_and_the_geopolitics_of_memory_in_Northern_Chile_The_cases_of_Gatico_and_Ollague
https://www.researchgate.net/publication/320860003_SILOS_Reused_Machine-Buildings_A Proposal for Its Transformation
https://www.researchgate.net/publication/320860003_SILOS_Reused_Machine-Buildings_A Proposal for Its Transformation
https://www.researchgate.net/publication/320860003_SILOS_Reused_Machine-Buildings_A Proposal for Its Transformation
https://www.researchgate.net/publication/320860003_SILOS_Reused_Machine-Buildings_A Proposal for Its Transformation
https://www.manzar-sj.com/article_68623.html
https://www.manzar-sj.com/article_68623.html
https://www.manzar-sj.com/article_68623.html
https://www.manzar-sj.com/article_68623.html
https://www.researchgate.net/publication/374441436_Sustainable_Assessment_of_Built_Heritage_Adaptive_Reuse_Practice_Iranian_Industrial_Heritage_in_the_Light_of_International_Charters
https://www.researchgate.net/publication/374441436_Sustainable_Assessment_of_Built_Heritage_Adaptive_Reuse_Practice_Iranian_Industrial_Heritage_in_the_Light_of_International_Charters
https://www.researchgate.net/publication/374441436_Sustainable_Assessment_of_Built_Heritage_Adaptive_Reuse_Practice_Iranian_Industrial_Heritage_in_the_Light_of_International_Charters
https://www.researchgate.net/publication/374441436_Sustainable_Assessment_of_Built_Heritage_Adaptive_Reuse_Practice_Iranian_Industrial_Heritage_in_the_Light_of_International_Charters
https://www.researchgate.net/publication/374441436_Sustainable_Assessment_of_Built_Heritage_Adaptive_Reuse_Practice_Iranian_Industrial_Heritage_in_the_Light_of_International_Charters
https://sid.ir/paper/985210/en
https://sid.ir/paper/985210/en
https://sid.ir/paper/985210/en
https://sid.ir/paper/985210/en
https://sid.ir/paper/985210/en
https://sid.ir/paper/985210/en
https://www.sciencedirect.com/science/article/abs/pii/S1296207416302321?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1296207416302321?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1296207416302321?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1296207416302321?via%3Dihub
https://mmi.aui.ac.ir/browse.php?a_id=1235&sid=1&slc_lang=en
https://mmi.aui.ac.ir/browse.php?a_id=1235&sid=1&slc_lang=en
https://mmi.aui.ac.ir/browse.php?a_id=1235&sid=1&slc_lang=en
https://mmi.aui.ac.ir/browse.php?a_id=1235&sid=1&slc_lang=en
https://www.researchgate.net/publication/372682600_A_preliminary_post occupancy evaluation of the built  environment_in_office_buildings_a_case_study_from_Saudi_Arabia
https://www.researchgate.net/publication/372682600_A_preliminary_post occupancy evaluation of the built  environment_in_office_buildings_a_case_study_from_Saudi_Arabia
https://www.researchgate.net/publication/372682600_A_preliminary_post occupancy evaluation of the built  environment_in_office_buildings_a_case_study_from_Saudi_Arabia
https://www.researchgate.net/publication/372682600_A_preliminary_post occupancy evaluation of the built  environment_in_office_buildings_a_case_study_from_Saudi_Arabia
http://bsnt.modares.ac.ir/article-2-27539-fa.html
http://bsnt.modares.ac.ir/article-2-27539-fa.html
http://bsnt.modares.ac.ir/article-2-27539-fa.html
https://www.sciencedirect.com/science/article/abs/pii/S0360132314001334
https://www.sciencedirect.com/science/article/abs/pii/S0360132314001334
https://www.sciencedirect.com/science/article/abs/pii/S0360132314001334
https://www.sciencedirect.com/science/article/abs/pii/S0360132314001334
https://www.icomos.org/en/participer/179-articles-en-francais/ressources/charters-and-standards/157-thevenice-charter
https://www.icomos.org/en/participer/179-articles-en-francais/ressources/charters-and-standards/157-thevenice-charter
https://www.icomos.org/en/participer/179-articles-en-francais/ressources/charters-and-standards/157-thevenice-charter
https://www.icomos.org/images/DOCUMENTS/Charters/GA2011_ICOMOS_TICCIH_joint_principles_EN_FR_final_20120110.pdf
https://www.icomos.org/images/DOCUMENTS/Charters/GA2011_ICOMOS_TICCIH_joint_principles_EN_FR_final_20120110.pdf
https://www.icomos.org/images/DOCUMENTS/Charters/GA2011_ICOMOS_TICCIH_joint_principles_EN_FR_final_20120110.pdf
https://www.researchgate.net/publication/281123096_Examining_the_perception_of_tenants_in_sustainable_office_buildings
https://www.researchgate.net/publication/281123096_Examining_the_perception_of_tenants_in_sustainable_office_buildings
https://www.researchgate.net/publication/281123096_Examining_the_perception_of_tenants_in_sustainable_office_buildings
https://www.diva-portal.org/smash/get/diva2:832763/FULLTEXT01.pdf
https://www.diva-portal.org/smash/get/diva2:832763/FULLTEXT01.pdf
https://www.diva-portal.org/smash/get/diva2:832763/FULLTEXT01.pdf
https://www.diva-portal.org/smash/get/diva2:832763/FULLTEXT01.pdf
https://www.diva-portal.org/smash/get/diva2:832763/FULLTEXT01.pdf
https://www.diva-portal.org/smash/get/diva2:832763/FULLTEXT01.pdf
https://www.researchgate.net/publication/237075220_Traditional_Custodianship_A_Useful_Framework_for_Heritage_Management_in_Southern_Africa
https://www.researchgate.net/publication/237075220_Traditional_Custodianship_A_Useful_Framework_for_Heritage_Management_in_Southern_Africa
https://www.researchgate.net/publication/237075220_Traditional_Custodianship_A_Useful_Framework_for_Heritage_Management_in_Southern_Africa
https://www.researchgate.net/publication/237075220_Traditional_Custodianship_A_Useful_Framework_for_Heritage_Management_in_Southern_Africa
https://www.mdpi.com/2071-1050/12/5/2109
https://www.mdpi.com/2071-1050/12/5/2109
https://www.mdpi.com/2071-1050/12/5/2109
https://research.aalto.fi/en/publications/user-experience-in-an-academic-coworking-space-the-case-of-aalto-
https://research.aalto.fi/en/publications/user-experience-in-an-academic-coworking-space-the-case-of-aalto-
https://research.aalto.fi/en/publications/user-experience-in-an-academic-coworking-space-the-case-of-aalto-
https://research.aalto.fi/en/publications/user-experience-in-an-academic-coworking-space-the-case-of-aalto-
https://research.aalto.fi/en/publications/user-experience-in-an-academic-coworking-space-the-case-of-aalto-
https://research.aalto.fi/en/publications/user-experience-in-an-academic-coworking-space-the-case-of-aalto-
https://research.aalto.fi/en/publications/user-experience-in-an-academic-coworking-space-the-case-of-aalto-
https://research.aalto.fi/en/publications/user-experience-in-an-academic-coworking-space-the-case-of-aalto-
https://www.emerald.com/insight/content/doi/10.1108/F-08-2014-0066/full/html
https://www.emerald.com/insight/content/doi/10.1108/F-08-2014-0066/full/html
https://www.emerald.com/insight/content/doi/10.1108/F-08-2014-0066/full/html
https://www.sciencedirect.com/science/article/abs/pii/S0360132322006199
https://www.sciencedirect.com/science/article/abs/pii/S0360132322006199
https://www.sciencedirect.com/science/article/abs/pii/S0360132322006199

(18 pages).

Landorf,C., (2009). A framework for sustainable heritage
management: a study of UK industrial heritage sites, Int.
J. Heritage Stud., 15(6): 494-510 (18 pages).

Liu, F.; Zhao, Q.; Yang, Y., (2018). An approach to assess the
value of industrial heritage based on Dempster—Shafer
theory. J. Cult. Heritage. 32: 210-220 (11 pages).

Mahdavinejad, M.; Didehban, M.; Bazazzadeh, H., (2016).
Contemporary architectural heritage and industrial
indentity in historic districs, case study: Dezful. Journal
of studies on Iranan Islamic city, 6(22): 41-50 (10 pages).
(In Persian)

Mahdavinejad, M.; Talai, M.; Omidkhah, A., (2017). Sound-
making and sustainable tourism, sample study: the
heritage of industrial architecture in Islamic countries,
International Congress of Leading Contemporary
Architecture and Urbanism in Islamic Countries, Mashhad
(10 pages). (In Persian)

Martinovic, A.; Ifko, S., (2018). Industrial heritage as a catalyst
for urban regeneration in post-conflict cities, case study:
Mostar, Bosnia, and Herzegovina. Cities, 74: 259-268 (10
pages).

Memud, M. W.; Tabibi, B., (2023). Effective design of
coworking spaces to improve users’ experience in lagos
state, Nigeria. Art and design review, 11: 80-103.

Meng. L.; Lin, B.G.; Zhang, H.Z.; Bu. R., (2023). Sustainable
development evaluation on the landscape design of
industrial heritage park: a case study of Tao Sichuan,
China.J. Environ. Public Health., Jul 7:1564614. (14pages).

Merkel, J., 2015. Coworking in the city. Ephemera: Theory.
Polit. Organ., 15(1): 121-139 (19pages).

Middlehurst, G.; Yao, R.; Jiang, L.; Deng, J.; Clements-Croome,
D.; Adams, G., (2018). A preliminary study on post-
occupancy evaluation of four office buildings in the UK
based on the analytic hierarchy process. Int. Build. Int.,
10(4): 234-246 (13pages).

Montgomery, J., (2007), Creative industry business incubators
and managed workspaces: review of best practice. Plann.
Pract. Res., 22(4): 601-617 (17 pages).

Micek, G., (2020). Studies of proximity in coworking spaces:
The basic conceptual challenges. Eur. Spatial. Res. Policy.,
27:9-35 (27 pages).

Motalebi, G.; sedaghati, A., (2020). Forming a unique identity
derived from cultural values hidden in the collective
memories of citizens. Int. J. Hum. Capital Urban Manage.,
5(3): 241-250 (10 pages).

Motalebi, G.; Sal Moslehian, A.; Hasanzadeh, E., (2021). The
most effective indoor environmental quality factors related
to worker satisfaction and performance: a case of the
administrative office building at Ferdowsi university of
Mashhad. Int. J. Occup. Saf. Ergon., 27(2): 358—370 (13 pages).

Nejadebrahimi, A.; Pourjafar, M.; Ansari, M.; Hanachi, P,
(2014). Value and its relation with intervention approach
in historical and cultural relics. Maremat-E Asar Baft-Haye
Tarikhi-Farhangi, 3(6): 79-98 (20 pages). (In Persian)

Nili R.; Diba D.; Mahdavinejad M.; Shahcheraghi A., (2017).

297

Evaluation and analysis of functionality of the sustainable
regeneration pattern on the revival of contemporary
industrial heritage. Int. J. Urban and Rural Manage.,
16(48): 285-296 (12 pages). (In Persian)

Oevermann, H., (2015). Industrial heritage management in
the context of urban planning. conference: Bigstuff (13
pages).

Pastore, L.; Andersen, M., (2019). Building energy certification
versus user satisfaction with the indoor environment:
Findings from a multi-site post-occupancy evaluation
(POE) in Switzerland. Build. Environ., 150: 60-74 (15
pages).

Park,J.; Loftness, V.; Aziz, A., (2018). Post-occupancy evaluation
and IEQ measurements from 64 office buildings: critical
factors and thresholds for user satisfaction on thermal
quality. Buildings, 8(11): 156 (24 pages).

Parkinson, A.T.; McKerrow, H.; Reid, R.; Wright, D., (2018).
Evaluating positivist theories of occupant satisfaction:
a statistical analysis. Build. Res. Inf., 46(4): 430-443 (14
pages).

Pei, Z.; Lin, B.; Liu, Y.; Zhu, Y., (2014). Comparative study on
the indoor environment quality of green office buildings
in China with a long-term field measurement and
investigation. Build. Environ. 84: 80-88 (9 pages).

Pizarro-Reyes,L.; Diaz-Lazcano,V.; Zumelzu, A.; Prieto, A.,
(2022). Resilience and sustainability assessment of
cultural heritage and built environment: the libertad
pedestrian walkway in Valdivia. Chile J. Cult. Herit., 53(3):
154-164 (11 pages).

Potseshkovskaya, I.V.; Soroka, A.N., (2021). Revitalization of
urban industrial areas based on sustainable development
principles. E3S Web of Conferences. 266.08012. 10.1051/
e3sconf/202126608012.

Ranjkesh, R.; Fadaei Nezhad Bahramjerdi, S., (2020).
Adaptation and reuse of industrial heritage as a
continuation of urban identity; Tabriz Salambur factory
and lgualada leather factory Spain. Nagshejahan, 10(1):
55-62 (8 pages). (In Persian)

Rezaei Ghahroodi, S.; Mahdavinejad, M., (2019). Reviewing
and implementing international valuation criteria for
industrial architectural heritage. Maremat-E Asar Baft-
Haye Tarikhi-Farhangi, 9(17): 21-37 (17 pages). (In
Persian)

Samadzadehyazdi S.; Ansari M.; Bemanian M., (2019).
Environment sustainability through adaptive reuse (case
study: industrial heritage of Iran). Nagshejahan, 9(1): 67-
77 (11 pages). (In Persian)

Samimi, M.; Nouri, J., (2023). Optimized Zinc Uptake from
the Aquatic Environment Using Biomass Derived from
Lantana Camara L. Stem, Pollution, 9(4): 1925-1934 (10
pages).

Shahhosseini, G.; Moulaii, M., (2019). Explaining the role
and place of industrial heritage in improving the quality
characteristics of the hierarchy of the city entrances
(case study: brick furnaces in the entrance of Hamedan).
Nagshejahan ; 9(1): 13-22 (10 pages). (In Persian)


https://www.sciencedirect.com/science/article/abs/pii/S0360132322006199
https://www.tandfonline.com/doi/abs/10.1080/13527250903210795
https://www.tandfonline.com/doi/abs/10.1080/13527250903210795
https://www.tandfonline.com/doi/abs/10.1080/13527250903210795
https://www.researchgate.net/publication/323249166_An_approach_to_assess_the_value_of_industrial_heritage_based_on_Dempster-Shafer_theory
https://www.researchgate.net/publication/323249166_An_approach_to_assess_the_value_of_industrial_heritage_based_on_Dempster-Shafer_theory
https://www.researchgate.net/publication/323249166_An_approach_to_assess_the_value_of_industrial_heritage_based_on_Dempster-Shafer_theory
https://sid.ir/paper/177445/en
https://sid.ir/paper/177445/en
https://sid.ir/paper/177445/en
https://sid.ir/paper/177445/en
https://sid.ir/paper/177445/en
https://civilica.com/doc/809508/
https://civilica.com/doc/809508/
https://civilica.com/doc/809508/
https://civilica.com/doc/809508/
https://civilica.com/doc/809508/
https://civilica.com/doc/809508/
https://www.researchgate.net/publication/322038130_Industrial_heritage_as_a_catalyst_for_urban_regeneration_in_post-conflict_cities_Case_study_Mostar_Bosnia_and_Herzegovina
https://www.researchgate.net/publication/322038130_Industrial_heritage_as_a_catalyst_for_urban_regeneration_in_post-conflict_cities_Case_study_Mostar_Bosnia_and_Herzegovina
https://www.researchgate.net/publication/322038130_Industrial_heritage_as_a_catalyst_for_urban_regeneration_in_post-conflict_cities_Case_study_Mostar_Bosnia_and_Herzegovina
https://www.researchgate.net/publication/322038130_Industrial_heritage_as_a_catalyst_for_urban_regeneration_in_post-conflict_cities_Case_study_Mostar_Bosnia_and_Herzegovina
https://www.scirp.org/journal/paperinformation.aspx?paperid=124913
https://www.scirp.org/journal/paperinformation.aspx?paperid=124913
https://www.scirp.org/journal/paperinformation.aspx?paperid=124913
https://www.researchgate.net/publication/372210440_Sustainable_Development_Evaluation_on_the_Landscape_Design_of_Industrial_Heritage_Park_A_Case_Study_of_Tao_Sichuan_China
https://www.researchgate.net/publication/372210440_Sustainable_Development_Evaluation_on_the_Landscape_Design_of_Industrial_Heritage_Park_A_Case_Study_of_Tao_Sichuan_China
https://www.researchgate.net/publication/372210440_Sustainable_Development_Evaluation_on_the_Landscape_Design_of_Industrial_Heritage_Park_A_Case_Study_of_Tao_Sichuan_China
https://www.researchgate.net/publication/372210440_Sustainable_Development_Evaluation_on_the_Landscape_Design_of_Industrial_Heritage_Park_A_Case_Study_of_Tao_Sichuan_China
https://www.researchgate.net/publication/284545722_%27Coworking_in_the_City%27_ephemera_theory_politics_in_organization_151_121-139
https://www.researchgate.net/publication/284545722_%27Coworking_in_the_City%27_ephemera_theory_politics_in_organization_151_121-139
https://www.researchgate.net/publication/326480797_A_preliminary_study_on_post-occupancy_evaluation_of_four_office_buildings_in_the_UK_based_on_the_Analytic_Hierarchy_Process
https://www.researchgate.net/publication/326480797_A_preliminary_study_on_post-occupancy_evaluation_of_four_office_buildings_in_the_UK_based_on_the_Analytic_Hierarchy_Process
https://www.researchgate.net/publication/326480797_A_preliminary_study_on_post-occupancy_evaluation_of_four_office_buildings_in_the_UK_based_on_the_Analytic_Hierarchy_Process
https://www.researchgate.net/publication/326480797_A_preliminary_study_on_post-occupancy_evaluation_of_four_office_buildings_in_the_UK_based_on_the_Analytic_Hierarchy_Process
https://www.researchgate.net/publication/326480797_A_preliminary_study_on_post-occupancy_evaluation_of_four_office_buildings_in_the_UK_based_on_the_Analytic_Hierarchy_Process
https://www.researchgate.net/publication/233259686_Creative_industry_business_incubators_and_managed_workspaces_A_review_of_best_practice
https://www.researchgate.net/publication/233259686_Creative_industry_business_incubators_and_managed_workspaces_A_review_of_best_practice
https://www.researchgate.net/publication/233259686_Creative_industry_business_incubators_and_managed_workspaces_A_review_of_best_practice
https://czasopisma.uni.lodz.pl/esrap/article/view/5918
https://czasopisma.uni.lodz.pl/esrap/article/view/5918
https://czasopisma.uni.lodz.pl/esrap/article/view/5918
https://www.ijhcum.net/article_43450.html
https://www.ijhcum.net/article_43450.html
https://www.ijhcum.net/article_43450.html
https://www.ijhcum.net/article_43450.html
https://www.researchgate.net/publication/331189304_The_most_effective_IEQ_factors_related_to_worker_satisfaction_and_performance_A_case_of_administrative_office_building_of_Ferdowsi_University_of_Mashhad
https://www.researchgate.net/publication/331189304_The_most_effective_IEQ_factors_related_to_worker_satisfaction_and_performance_A_case_of_administrative_office_building_of_Ferdowsi_University_of_Mashhad
https://www.researchgate.net/publication/331189304_The_most_effective_IEQ_factors_related_to_worker_satisfaction_and_performance_A_case_of_administrative_office_building_of_Ferdowsi_University_of_Mashhad
https://www.researchgate.net/publication/331189304_The_most_effective_IEQ_factors_related_to_worker_satisfaction_and_performance_A_case_of_administrative_office_building_of_Ferdowsi_University_of_Mashhad
https://www.researchgate.net/publication/331189304_The_most_effective_IEQ_factors_related_to_worker_satisfaction_and_performance_A_case_of_administrative_office_building_of_Ferdowsi_University_of_Mashhad
https://sid.ir/paper/205211/en
https://sid.ir/paper/205211/en
https://sid.ir/paper/205211/en
https://sid.ir/paper/205211/en
http://ijurm.imo.org.ir/article-1-1990-en.html
http://ijurm.imo.org.ir/article-1-1990-en.html
http://ijurm.imo.org.ir/article-1-1990-en.html
http://ijurm.imo.org.ir/article-1-1990-en.html
http://ijurm.imo.org.ir/article-1-1990-en.html
https://www.researchgate.net/publication/299751694_Industrial_heritage_management_in_the_context_of_urban_planning
https://www.researchgate.net/publication/299751694_Industrial_heritage_management_in_the_context_of_urban_planning
https://www.researchgate.net/publication/299751694_Industrial_heritage_management_in_the_context_of_urban_planning
https://www.sciencedirect.com/science/article/abs/pii/S0360132319300010
https://www.sciencedirect.com/science/article/abs/pii/S0360132319300010
https://www.sciencedirect.com/science/article/abs/pii/S0360132319300010
https://www.sciencedirect.com/science/article/abs/pii/S0360132319300010
https://www.sciencedirect.com/science/article/abs/pii/S0360132319300010
https://www.mdpi.com/2075-5309/8/11/156
https://www.mdpi.com/2075-5309/8/11/156
https://www.mdpi.com/2075-5309/8/11/156
https://www.mdpi.com/2075-5309/8/11/156
https://www.tandfonline.com/doi/abs/10.1080/09613218.2017.1314148
https://www.tandfonline.com/doi/abs/10.1080/09613218.2017.1314148
https://www.tandfonline.com/doi/abs/10.1080/09613218.2017.1314148
https://www.tandfonline.com/doi/abs/10.1080/09613218.2017.1314148
https://www.sciencedirect.com/science/article/abs/pii/S0360132314003369
https://www.sciencedirect.com/science/article/abs/pii/S0360132314003369
https://www.sciencedirect.com/science/article/abs/pii/S0360132314003369
https://www.sciencedirect.com/science/article/abs/pii/S0360132314003369
https://www.researchgate.net/publication/356971923_Resilience_and_sustainability_assessment_of_cultural_heritage_and_built_environment_The_Libertad_pedestrian_walkway_in_Valdivia_Chile
https://www.researchgate.net/publication/356971923_Resilience_and_sustainability_assessment_of_cultural_heritage_and_built_environment_The_Libertad_pedestrian_walkway_in_Valdivia_Chile
https://www.researchgate.net/publication/356971923_Resilience_and_sustainability_assessment_of_cultural_heritage_and_built_environment_The_Libertad_pedestrian_walkway_in_Valdivia_Chile
https://www.researchgate.net/publication/356971923_Resilience_and_sustainability_assessment_of_cultural_heritage_and_built_environment_The_Libertad_pedestrian_walkway_in_Valdivia_Chile
https://www.researchgate.net/publication/356971923_Resilience_and_sustainability_assessment_of_cultural_heritage_and_built_environment_The_Libertad_pedestrian_walkway_in_Valdivia_Chile
https://www.researchgate.net/publication/352124625_Revitalization_of_urban_industrial_areas_based_on_sustainable_development_principles
https://www.researchgate.net/publication/352124625_Revitalization_of_urban_industrial_areas_based_on_sustainable_development_principles
https://www.researchgate.net/publication/352124625_Revitalization_of_urban_industrial_areas_based_on_sustainable_development_principles
https://www.researchgate.net/publication/352124625_Revitalization_of_urban_industrial_areas_based_on_sustainable_development_principles
https://sid.ir/paper/377505/en
https://sid.ir/paper/377505/en
https://sid.ir/paper/377505/en
https://sid.ir/paper/377505/en
https://sid.ir/paper/377505/en
https://sid.ir/paper/205183/en
https://sid.ir/paper/205183/en
https://sid.ir/paper/205183/en
https://sid.ir/paper/205183/en
https://sid.ir/paper/205183/en
http://bsnt.modares.ac.ir/article-2-26403-fa.html
http://bsnt.modares.ac.ir/article-2-26403-fa.html
http://bsnt.modares.ac.ir/article-2-26403-fa.html
http://bsnt.modares.ac.ir/article-2-26403-fa.html
https://jpoll.ut.ac.ir/article_94025.html
https://jpoll.ut.ac.ir/article_94025.html
https://jpoll.ut.ac.ir/article_94025.html
https://jpoll.ut.ac.ir/article_94025.html
https://bsnt.modares.ac.ir/browse.php?a_id=27291&sid=2&slc_lang=en
https://bsnt.modares.ac.ir/browse.php?a_id=27291&sid=2&slc_lang=en
https://bsnt.modares.ac.ir/browse.php?a_id=27291&sid=2&slc_lang=en
https://bsnt.modares.ac.ir/browse.php?a_id=27291&sid=2&slc_lang=en
https://bsnt.modares.ac.ir/browse.php?a_id=27291&sid=2&slc_lang=en

Spinuzzi, C., (2012). Working alone together coworking as
emergent collaborative activity. J. Bus. Technol. and
Commun., 26(4): 399 — 441 (43 pages).

Sulimowska-Ociepka, A.; (2021). Glass structures in post-
industrial buildings and the role of the industrial heritage
in shaping creative urban spaces. Civil Engineer. and
Architecture 9(2): 281-292 (12 pages).

TICCIH (The International Committee for the Conservation of
the Industrial Heritage). The Nizhny Tagil charter for the
industrial heritage; TICCIH: Ceredigion, UK, 2003.

Wilkinson, S.J.; James, K.; Reed, R., (2009) Using building
adaptation to deliver sustainability in Australia. Struct.
Surv., 27(1): 46-61 (16 pages).

Weijs-Perrée, M.; Van de Koevering, J.; Appel-Meulenbroek,
R.; Arentze, T., (2019). Analysing user preferences for co-
working space characteristics. Build. Res. Inf., 47(5): 534-
548 (15 pages).

Yuan, K.H.; Bentler, P.M., (2006). Structural equation
modeling. handbook of statistics: psychometrics, Elsevier
20075, 10: 297-358 (62 pages).

COPYRIGHTS

©2024 The author(s). This is an open access article distributed under the terms of the Creative Commons
Attribution (CC BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, as long
as the original authors and source are cited. No permission is required from the authors or the publishers.

HOW TO CITE THIS ARTICLE

DOI: 10.22034/1JHCUM.2024.02.07

URL: https://www.ijhcum.net/article_709063.html

Madani, S.S.; Kamelnia, H.; Ghalenovi, A., (2024). Assessing user’s satisfaction in innovation centers with
industrial heritage renovation. J. Hum. Capital Urban Manage., 9(2): 279-298.

298


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.22034/IJHCUM.2024.02.07
https://www.researchgate.net/publication/258143922_Working_Alone_Together_Coworking_as_Emergent_Collaborative_Activity
https://www.researchgate.net/publication/258143922_Working_Alone_Together_Coworking_as_Emergent_Collaborative_Activity
https://www.researchgate.net/publication/258143922_Working_Alone_Together_Coworking_as_Emergent_Collaborative_Activity
https://www.hrpub.org/journals/article_info.php?aid=10595
https://www.hrpub.org/journals/article_info.php?aid=10595
https://www.hrpub.org/journals/article_info.php?aid=10595
https://www.hrpub.org/journals/article_info.php?aid=10595
https://ticcih.org/wp-content/uploads/2013/04/NTagilCharter.pdf
https://ticcih.org/wp-content/uploads/2013/04/NTagilCharter.pdf
https://ticcih.org/wp-content/uploads/2013/04/NTagilCharter.pdf
https://www.researchgate.net/publication/235283871_Using_building_adaptation_to_deliver_sustainability_in_Australia
https://www.researchgate.net/publication/235283871_Using_building_adaptation_to_deliver_sustainability_in_Australia
https://www.researchgate.net/publication/235283871_Using_building_adaptation_to_deliver_sustainability_in_Australia
https://www.tandfonline.com/doi/full/10.1080/09613218.2018.1463750
https://www.tandfonline.com/doi/full/10.1080/09613218.2018.1463750
https://www.tandfonline.com/doi/full/10.1080/09613218.2018.1463750
https://www.tandfonline.com/doi/full/10.1080/09613218.2018.1463750
https://www.sciencedirect.com/science/article/pii/S0169716106260103
https://www.sciencedirect.com/science/article/pii/S0169716106260103
https://www.sciencedirect.com/science/article/pii/S0169716106260103

	Assessing user’s satisfaction in innovation centers with industrial heritage renovation 
	Abstract
	Keywords
	INTRODUCTION
	Research background 
	Industrial heritage and adapting heritage use 
	Innovation Center 
	Post-Occupancy Evaluation (POE) in similar uses 

	MATERIALS AND METHODS 
	Case study 

	RESULTS AND DISCUSSION 
	CONCLUSION 
	AUTHOR CONTRIBUTIONS 
	ACKNOWLEDGEMENT 
	CONFLICT OF INTEREST 
	OPEN ACCESS 
	PUBLISHER’S NOTE 
	ABBREVIATIONS  
	REFERENCES


