
Journal of Cultural Heritage 66 (2024) 215–228 

Contents lists available at ScienceDirect 

Journal of Cultural Heritage 

journal homepage: www.elsevier.com/locate/culher 

Original article 

Economic valuation of industrial heritage: A choice experiment on 

Shanghai Baosteel industrial site 

Enrico Bertacchini ∗, Vito Frontuto 

Department of Economics and Statistics “Cognetti de Martiis”, University of Torino, Lungodora Siena 100, Torino, Italy 

a r t i c l e i n f o 

Article history: 

Received 21 May 2023 

Accepted 20 November 2023 

Keywords: 

Industrial heritage 

Economic valuation 

Discrete choice experiment 

Brownfield redevelopment 

a b s t r a c t 

Industrial heritage has in recent years become an important component in land use and urban devel- 

opment policies. Yet, assessing the economic value associated with the preservation and reuse of indus- 

trial complexes remains an open question. In this paper, we apply a discrete choice experiment (DCE) 

method to assess the economic valuation of the Baosteel steel factory, an industrial brownfield in Shang- 

hai planned to be transformed into an arts and entertainment hub. By eliciting the preferences of locals 

for the preservation and reuse of distinct attributes of the site, our findings suggest that the preservation 

of significant landmarks and the intangible component of the industrial site are the two most relevant at- 

tributes worth protection. Moreover, we add evidence on the relationship between respondents’ economic 

preferences and their attitude toward the cultural value conveyed by industrial heritage by showing how 

distinct groups of respondents express different preferences for single attributes of the industrial heritage. 

The paper contributes to the heritage valuation literature by illustrating the implications and challenges 

of assessing the demand for industrial heritage rehabilitation projects. 

© 2023 The Author(s). Published by Elsevier Masson SAS on behalf of Consiglio Nazionale delle Ricerche 

(CNR). 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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. Introduction 

In several metropolitan areas, the de-industrialization of the ur- 

an economy has led to a growing number of development plans 

here the conversion of industrial areas poses a major trade-off

n land use decisions between the demolition and construction of 

ew buildings, on one hand, and the option of rehabilitation and 

efunctionalization of the unused structures to partly preserve the 

alues and atmosphere of the industrial past [1 , 2] . 

In this context, industrial brownfields have been increasingly 

onsidered a new form of heritage asset, recognizing industrial 

rcheology as a distinct field in historical and heritage preserva- 

ion. According to the official international definition, industrial 

eritage refers to the remains of industrial sites, structures, com- 

lexes, areas, landscapes, and machinery, objects, and documents 

hat provide evidence of past or ongoing industrial production pro- 

esses [3 , 4] . More importantly, the academic and policy debate has 

mphasized the potential of the conservation and adaptive reuse 

f industrial heritage by transforming these sites as a catalyst for 
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rban regeneration [5–7] or resource for tourism attractiveness [8–

1] . 

Despite such appreciation, there has been little research on as- 

essing the economic value associated with the preservation and 

euse of industrial complexes. Economic valuation techniques have 

een commonly applied to estimate the market and non-market 

enefits of preserving and rehabilitating cultural heritage, such as 

onuments, archeological sites, or historic urban cores [12 , 13] . 

owever, in the context of industrial heritage, scholars have mainly 

ocused on multi-criteria approaches to assessing the relative im- 

ortance of heritage values and the often-conflicting preferences 

xpressed by diverse groups of stakeholders over the preservation 

nd reuse of different characteristics of industrial sites [14–17] . 

hese works develop theoretical and methodological frameworks 

o address the complexity of allocation decisions of resources in 

ndustrial heritage conservation. However, from an empirical view- 

oint, they have been mainly applied by eliciting preferences from 

xperts’ panels without considering alternative techniques to esti- 

ate the demand for industrial heritage rehabilitation. Similarly, 

ittle is known about the preferences of residents or potential 

isitors toward the preservation of distinct attributes of indus- 

rial heritage to maintain and convey its authenticity and cultural 

alue. 
Nazionale delle Ricerche (CNR). This is an open access article under the CC 
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1 The Plan is available here: http://www.shanghai.gov.cn/nw2/nw2314/nw2315/ 

nw5827/u21aw1187223.html . 
2 For a detailed description of the project see: https://www.shine.cn/news/metro/ 

2006281020/ . 
Among valuation techniques of non-market goods, choice ex- 

eriment is particularly suited to analyze industrial heritage as it 

llows to assess different adaptive reuse scenarios to measure the 

emand for preservation or rehabilitation of the physical integrity 

f industrial complexes. As a direct stated preference method 

ased on welfare economic assumptions, respondents are asked to 

hoose between one or more alternatives involving changes in one 

r more of the alternatives’ attributes. 

In this paper, we adopt the choice experiment method to 

licit the preferences of locals for the preservation and reuse of 

istinct attributes of the Baosteel industrial complex located in 

hangai, and estimate marginal utilities. The site represents one 

f the largest industrial brownfields in the world located within 

 metropolitan area and is of particular interest for addressing 

he conservation and reuse challenges involving industrial heritage 

onnected to steel-making processes. For example, while the ma- 

ority of industrial heritage sites inscribed into the UNESCO World 

eritage List refer to mining landscape, manufacturing plants or 

tand-alone steel structures, only one site (the Völklingen Iron- 

orks in Saarland, Germany) share similarities with the study site 

or the typology of industrial heritage conserved. Moreover, the 

hinese context represents an interesting case study to explore 

he benefits of the conservation of heritage values in land use de- 

isions concerning industrial estate transformation processes [ 18 ]. 

ince the 1980s, China has experienced rapid industrial restructur- 

ng and sustained urbanization, making the conversion of indus- 

rial factories in central urban areas a key policy issue in regen- 

ration strategies for several cities. In particular, according to re- 

ent surveys, the municipality of Shanghai hosts the most signifi- 

ant number of industrial heritage sites in the country [ 19 ]. While 

any industrial complexes have been converted into urban ameni- 

ies, such as creative hubs, art districts or museums, the value at- 

ached by users of such spaces to the authenticity of specific at- 

ributes of the industrial heritage site (e.g. exterior, interior atmo- 

phere or intangible components) remains quite an unexplored is- 

ue. 

The main contribution of the paper is twofold. It represents one 

f the first attempts to apply choice modeling techniques for the 

conomic valuation of industrial heritage. The findings obtained 

or the case of the Baosteel factory are helpful to illustrate pol- 

cy implications and challenges to assess the demand of industrial 

eritage rehabilitation projects. At the same time, while attitudinal 

haracteristics of respondents have been usually included in eco- 

omic valuation studies, only recently there has been a growing 

nterest in understanding their role in preferences for heritage con- 

ervation [20 , 21] . Following this line, the paper contributes from 

 methodological viewpoint to the literature on heritage valuation 

tudies by exploring how individuals’ attitudes toward the cultural 

alues of industrial heritage may inform heritage management de- 

isions to address the economic preferences of different groups of 

espondents for the conservation of distinct attributes. 

The article is structured as follows: Section 2 discusses the 

esearch aims by contextualizing the case study of the Baos- 

eel industrial site, Section 3 illustrates the choice experiment 

ethodology and describes its application to the study site, 

ection 4 presents the results including respondents’ character- 

stics, marginal utilities and determinants, Section 5 discuss the 

ain findings and proposes policy and managerial implications. Fi- 

ally, the last section draws a conclusion. 

. Research aim 

The aim of this study is to assess the preferences of potential 

isitors to the new entertainment and artistic hub in preserving 

he industrial heritage attributes of the Baosteel industrial site in 

hanghai. 
216 
Shanghai is an important industrial city in modern China. His- 

orically, the city was the breeding ground for the modern indus- 

rialization of China in the 1850s, but at the same time, it has 

een one of the first urban settings to face deindustrialisation in 

he 1980s. 

Significantly since 1990, the city’s economic structure has been 

apidly transformed from traditional industries to newly developed 

ndustries and the service industry. Consequently, many industrial 

nterprises in the inner city were closed down and relocated out- 

ide of the metropolitan area as the city’s functions and spatial 

tructure evolved in accordance with urban development and in- 

ustrial restructuring initiatives proposed by the municipal govern- 

ent. 

The relocation of polluting and labor-intensive industries to- 

ards the marginal areas of the city left a large quantity of empty 

ndustrial factories and warehouses [ 22 ]. Furthermore, recreating 

he city’s vitality while preserving the historic environment has 

ecome a primary challenge facing the municipal government in 

lanning practices [ 23 ]. 

The new policy issued in 2016 encourages the revitalization of 

xisting industrial land in the "lease priority, (land use right) trans- 

er" model. Enterprises that obtain management rights by renting 

rom de facto owners will obtain full land-use rights for up to 20 

ears. The 13th Five-Year Plan of Shanghai mentioned the need to 

igorously develop the cultural industry and strive to build Shang- 

ai into a national cultural center. 1 

In the Wusong area, known as the cradle of China’s modern 

ndustry, most factories have been shut down or relocated due 

o pollution problems. The 26-square-kilometer site is planned to 

ost the Wusong Smart City, an area with new activities, scientific 

nd cultural innovation parks, business facilities, residential com- 

unities and amenities. 2 

As illustrated in Fig. 1 , our case study, the Baosteel Stainless 

teel Co., Ltd, is located in the Wusong area, about 13 km away 

rom the center of Shanghai (People’s Square) and covers an area 

f 3.25 square kilometers. It used to be the Wusong Workshop of 

iya Steel Factory, built in 1938, which evolved over the decades 

nto a large complex hosting several steelmaking industrial pro- 

esses (e.g. ironmaking furnaces, carbon steel manufacturing, hot 

nd cold rolling etc.). As a result, the area today is characterized by 

ore than 400 structures mainly dating back to the 70′ s and 80′ s, 

ncluding industrial buildings, melting and casting facilities, ware- 

ouses, equipment, chimneys and conveyor pipes. Fig. 2 provides 

n illustration of some representative structures of the industrial 

omplex. 

In line with the urban renewal and development strategy of the 

rea, in 2017, the factory stopped producing liquid iron in blast 

urnaces and has been finally closed in 2019, with plans for trans- 

orming the site into an artistic and entertainment hub hosting ed- 

cational facilities, events, multimedia entertainment activities as 

ell as arts and creative working and exhibition spaces. 

. Theory 

As a novel type of heritage, the rehabilitation and adaptive 

euse of industrial structures may be conceived as a form of cul- 

ural capital, which embodies and gives rise to simultaneously cul- 

ural and economic values [ 24 ]. 

Cultural values of industrial heritage refer to both its tangible 

nd intangible components. According to Cossons [ 25 ], industrial 

http://www.shanghai.gov.cn/nw2/nw2314/nw2315/nw5827/u21aw1187223.html
https://www.shine.cn/news/metro/2006281020/
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Fig. 1. Location of the plant of Baosteel Stainless Steel Co., Ltd. 
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3 The exchange rate used is the average rate for 2020 the year in which 

the data were collected, 6.9022 RMB/US$ ( https://www.exchangerates.org.uk/ 

USD- CNY- spot- exchange- rates- history-2020.html ). 
eritage might have scientific and technological value in the his- 

ory of manufacturing and construction, or have aesthetic quali- 

ies deriving from its architecture. These values are embedded in 

he structures and machinery of industrial landscape as well as in 

ritten documentation or in intangible records contained in hu- 

an memories, traditions and customs. Similarly, Liu et al. [ 17 ] 

dentify historic, technological, artistic and social value as the main 

imensions for assessing the cultural significance of industrial her- 

tage. 

Like other heritage assets, the economic benefits associated 

ith preserving and reusing industrial complexes arise from ei- 

her use and non-use (passive use) values. Individuals may benefit 

rom directly visiting industrial sites or using refunctionalized in- 

ustrial buildings that maintain elements of the industrial past. At 

he same time, they can express a non-market demand based on 

he perception of an existence, option and bequest values for the 

ndustrial heritage. 

Economic valuation of cultural goods has expanded as a field of 

nquiry in the last decades, with the Contingent Valuation Method 

CVM) being the most widely adopted approach in heritage eco- 

omics to assess the non-market demand for cultural heritage [ 26 ]. 

et, incredibly very little research has focused on industrial her- 

tage sites. Damigos and Kaliampakos [ 27 ] applied Contingent Val- 

ation to estimate residents’ willingness to pay for alternative re- 
217 
abilitation projects of an abandoned quarry site in Athens, Greece. 

hao [ 28 ] estimated the non-use values for residents of Beijing 

oking and Chemical Works site, obtaining an average WTP from 

espondents of 71 RMB (almost 10.3 USD). 3 Bingbing and Yingchun 

 29 ] assess through CVM the recreational value of Ansteel Exhibi- 

ion Hall, one of the oldest steel factories in China, by investigat- 

ng the individual preferences of Anshan city inhabitants. The esti- 

ated average WTP is 20 RMB (2.9 USD) and is positively related 

o the age and level of education of respondents. 

While CVM has been often used for assessing the demand of 

ultural heritage sites, applying this method to industrial heritage 

ight be more problematic. One acknowledged limitation of CVM 

s that it allows to measure individual WTP for only a single 

reservation or rehabilitation scenario, that is a good defined ac- 

ording to specific attributes, but with the level of attributes that 

hange simultaneously only in respect to the status quo condi- 

ion [ 30 ]. Conversely, preferences for the rehabilitation and adap- 

ive reuse projects of industrial buildings might be relatively more 

eterogeneous with respect to the level of preservation of specific 

https://www.exchangerates.org.uk/USD-CNY-spot-exchange-rates-history-2020.html


E. Bertacchini and V. Frontuto Journal of Cultural Heritage 66 (2024) 215–228 

Fig. 2. Examples of structures of Baosteel Stainless Steel Co., Ltd. 
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ttributes of the industrial heritage. As a result, discrete choice 

xperiments might represent a more suitable economic valuation 

echnique to investigate industrial heritage. 

In the field of cultural heritage, choice experiments have been 

pplied quite rarely, mainly to assess tourists’ demand for heritage 

ttractions as multi-attribute products. Notable examples of appli- 

ations are from Italy [ 31 ], Greece [ 32 ], Portugal [ 33 ] and New Ze-

and [ 34 ]. 

. Materials and methods 

.1. Discrete choice experiment 

In this study, we apply a Discrete Choice Experiment to elicit 

ndividuals’ willingness to pay for a hypothetical renewal project 

f the Baosteel industrial site concerning the transformation into 

he newly envisioned entertainment and artistic hub, but with dif- 

erent degrees of industrial attributes. In DCEs the respondents are 

sked to state their most preferred alternative within a choice set 

n each choice situation. A variety of econometric models can be 

mployed to model discrete choices. We chose the Mixed Logit 

MXL) model in preference space, 4 within the Random Utility The- 

ry [ 35 ], because it guarantees to relax the Independence of Irrel- 
4 In the MXL in preference space the researcher specifies the distribution of coef- 

cients in the utility function and derives the distribution of WTP . On the contrary, 

n the case of the MXL in WTP-space the distribution of WTP is directly specified. 

rain and Weeks [ 36 ] proved that the two models are theoretically equivalent but 

he models in WTP-space overcome the issue of undefined standard errors of the 

atio of estimated coefficients. Nevertheless, Carson and Czajkowski [ 68 ] pointed 

ut that MXL in preference space is appropriate if one is interested in retrieving 

he associated preference space parameters, i.e. to compute elasticities or market 

hares. The choice between the two models is heavily case-dependent: in our ap- 

lication, following Frontuto et al. [ 69 ], we used MXL in preference space because 

t guarantees more reliable WTP estimates and it greatly reduces the computational 

urden associated with its estimation. 

i
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218 
vant Alternative (IIA) assumption characterizing standard Condi- 

ional Logit models. Following Train and Weeks [ 36 ], the utility 

unction is assumed to be separable in the price attribute p and 

on-price attributes x . Thus, the utility of each decision-maker n 

or the alternative j in choice situation t is written as: 

n jt = αpn jt + β j xn jt + εn jt (1) 

here p is the cost attribute and x the vector of non-price at- 

ributes and εn jt an independent and identically distributed (i.i.d.) 

rst type extreme value error term. In CE, it is possible to use 

n Alternative Specific Constant (ASC) to identify individual pref- 

rences for the Status Quo against all other possible intervention 

lternatives. In unlabeled CE, it is a common practice to exclude 

he ASC [ 37 ] to better identify the pattern of preferences among 

ttributes rather than those for generic interventions. In our case, 

he inclusion of the ASC would allow us to capture a preference for 

eneric interventions for industrial heritage preservation, whereas 

he primary focus of our choice experiment is to better under- 

tand what values and attributes of industrial heritage individuals 

onsider priorities for preservation. As a result, we used the ASC, 

oded 0 for the Status Quo and 1 for the intervention alternatives, 

nly interacted with the individual-specific variables to ensure the 

dentifiability of parameters. In fact, in the RUM framework, the 

bsolute level of utility is irrelevant, and the choice probability de- 

ends only on the difference in utility, thus, the only parameters 

hat can be estimated are those that capture differences across al- 

ernatives. This is the reason why the individual characteristics - 

nvariant with respect to alternatives - must be introduced in the 

odel as interaction with the ASC. 

In the MXL models, the parameters α and β j can be random 

nd individually specific (i.e., αn and βnj ), and we can rewrite 

quation [1] as follows: 

n jt = −λ∗
n pn jt + w′ 

n xn jt + r′ 
n ASC ∗ zn + ηn jt (2) 
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Table 1 

DCEs attributes and levels. 

criterion Attributes Level 1 (status quo) Level 2 Level 3 

Material Landmarks 

protection 

(exterior) 

All demolished 

All the industrial heritage is 

demolished and replaced by new 

buildings. 

Preserve some landmarks 

Only iconic landmarks can be 

preserved 

Preserve landmarks and ordinary 

factory building 

Some landmarks can be preserved 

plus ordinary factory buildings. 

Interior 

atmosphere 

All demolished 

The interior of the plant is 

cleared, and replaced by new 

frames. 

Preserve interior frames 

Part of the interior frame is 

preserved 

Preserve frames and machines 

Both the interior and the machines 

are partially preserved 

Non-material Heritage 

Interpretation 

facilities 

Information Center 

History archives, documentaries, 

historical-fiction films, television 

of Baosteel group 

Information and Experiential 

Center 

An Information center plus a 

virtual Steel production 

experience 

Information and Experiential Center 

and walk tours 

As level 2 plus a guided walking tours 

around the complex 

Payment Entry Fee 0 – 15 – 30- 60 – 80 (RMB) 
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5 We collected entrance fees for: Shanghai Handicraft Exhibition Hall, Sluice Site 

Museum in Yuan Dynasty (0 RMB), Shanghai Fengdian Ke Pu Guan, Nanxiang His- 
here λ∗
n = αn / μn is the preference-space coefficient for the cost 

f the alternative ( αn is the marginal utility of income, μn is the 

ogit scale parameter); zn is the vector of the individual character- 

stics interacted with the ASC; wn and rn are the vectors of the ra- 

ios βnj / μn and ηn jt = εnjt / μn is the i.i.d. random term. Under the 

ssumption that the error component is i.i.d . extreme value dis- 

ributed the probability that an individual n will choose the alter- 

ative i in each choice situation t, conditional on βn , is the follow- 

ng logit formula: 

nit 

(
βn 

)
= e−λ∗

n pnit + w′ 
n xnit + r′ 

n ASC zn 

∑ J 
j=1 

e−λ∗
n pn jt + w′ 

n xn jt + r′ 
n ASC zn 

(3) 

Assuming a continuous cumulative density function of param- 

ters ( F (β| θ )) , the unconditional choice probability for each se- 

uence of choices is: 

nit = ∫ Pnit 

(
β
)

f
(
θ
)
dβ (4) 

here f is the density associated with F and θ is a vector of pa-

ameters. The coefficients in the preference space can be estimated 

y using maximum simulated likelihood [ 38 ]. 

Using the indirect utility function of eqn. [1] , the marginal rate 

f substitution between the DCEs attributes and income is a proxy 

f the marginal WTP of the attribute and it is simply the ratio of 

he estimated coefficient of each attribute and the estimated coef- 

cient of the monetary attribute [ 39 ]. 

.2. Attributes and levels of the DCE 

We design the hypothetical scenario of renovation of the site by 

sing attributes related to material and non-material (intangible) 

spects of industrial heritage, and an entry fee to access the art 

nd entertainment hub as a payment vehicle ( Table 1 ). Gil, et al.

 40 ] point out that one of the peculiar characteristics of industrial 

eritage is the variety of scales in which these assets can appear. 

or the material aspects of the industrial heritage, we choose two 

ttributes: landmarks conservation and interior atmosphere. The 

rst attribute includes exterior physical components such as chim- 

eys, warehouses, furnaces, and other similar elements that con- 

ribute to the perception of the historic and architectural quality of 

he industrial landscape. The interior atmosphere attribute refers 

o the renovation of interiors while conserving iconic equipment 

r frames that can witness industrial heritage’s technological value 

nd uniqueness. 

Three levels were identified for these attributes depending on 

he amount of preserved structures and machinery. The first level 

epresents the status quo : all the industrial heritage is demolished 

nd replaced by new buildings, or the plant interior is cleared and 
219 
eplaced by new frames. The second level indicates an intervention 

o preserve only some elements of the industrial heritage, with a 

iew to adaptive reuse. For the exterior, respondents were pro- 

osed the preservation of the most iconic landmarks, while for 

he interior, a re-functionalization of the spaces while maintain- 

ng some of the industrial frames. The third level represents the 

olution of greater preservation of the industrial heritage, propos- 

ng the preservation of even the most ordinary industrial structures 

nd the display of iconic machinery and equipment in the interior 

o convey the industrial past of the place in a more immersive way. 

To convey the intangible heritage component, interpretation fa- 

ilities related to the Boasteel complex and the industrial steelmak- 

ng process have been chosen as the main attribute. Heritage in- 

erpretation loosely refers to any communication process designed 

o reveal meanings and relationships of cultural and natural her- 

tage to the public [ 41 ] and is usually performed in dedicated cen- 

ers. For this attribute, we identify three levels indicating a grow- 

ng supply of opportunities to access information or experience 

he intangible heritage of industrial culture, with the underlying 

ypothesis that different types of visitors would demand different 

xperiences of industrial heritage culture. In the first level (infor- 

ation center), visitors might access historical archives and multi- 

edia materials, gaining a broad understanding of the company’s 

istory. The second level includes all the features of the Informa- 

ion Center. Additionally, it offers visitors a virtual steel production 

xperience. Participants can engage with interactive displays and 

imulations to gain firsthand insight into the steelmaking process. 

he third level combines the experiences of the previous ones with 

uided tours of the Baosteel complex. These tours provide visitors 

ith a close-up view of the industrial infrastructure and heritage 

ites, creating a truly immersive and tangible exploration of Baos- 

eel’s industrial complex. 

The chosen payment vehicle is an entry fee, which is a scheme 

idely adopted for assessing amenities and recreational opportu- 

ities linked to the preservation of cultural and natural heritage 

26 , 42] , also in the Chinese context [ 43 ]. While additional fees can

e charged for individual attractions and services inside the new 

rts and entertainment hub, respondents were informed that the 

ntry fee was proposed for the maintenance of the structure, in- 

luding the preservation of the industrial heritage attributes. More- 

ver, to ease the comparative evaluation of respondents’ choices 

nd elicit fees that can be realistically leveraged in the proposed 

cenarios, the bid vector has been selected in line with the en- 

rance fees of other cultural attractions in Shanghai. 5 As a result, 
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he levels for the entry fee have been set at RMB 0, 15, 30, 60, 80

USD 0, 2.23, 4.46, 8.92, 11.89). 

The choice sets present two alternative policy interventions and 

 third alternative representing the status quo . The attributes and 

heir different levels generate 135 profiles. In order to reduce the 

umber of alternatives and choice sets, we use a fractional factorial 

esign [ 44 ]. Willis [ 42 ] showed that the fractional factorial exper-

mental design can estimate main effects and second-order effects 

ith fewer runs than full factorials, although higher-order effects 

an still be confused or aliased (i.e. they cannot be distinguished). 

ur final design resulted in 30 choice sets divided into 6 blocks 

see Fig. 3 ). Every respondent was presented with one block ran- 

omly assigned, with 5 questions each, to reduce any potential fa- 

igue effect. 

.3. Experimental design and survey 

In this study, the potential visitors of the new artistic and en- 

ertainment hub located in the Baosteel factory have been chosen 

s the target group of the discrete choice experiment. This choice 

as dictated by the need to identify a payment mechanism real- 

stically applicable in the local context (entrance fee) that could 

e associated with the renovation scenario of the industrial site. 

s a result, this approach is likely to capture mainly the use val- 

es associated with preferences for the preservation of industrial 

eritage attributes of the site. At the same time, a positive WTP 

or the proposed entry fee by potential visitors may also indicate 

he willingness to contribute to the preservation of the industrial 

eritage attributes of the site due to some passive use values (i.e. 

equest, altruistic value). 

One of the challenges of this research, and in general of stated 

references methods, is to be consistent with the assumption of 

ell-informed individuals who should state their preferences for a 

ood they are familiar with. To detect the respondents’ knowledge 

f industrial heritage, the first part of the questionnaire presented 

uestions about attitudes and experiences of industrial heritage 

ites. The second part introduces the history and current situation 

f Baosteel by showing a video to respondents to make them more 

amiliar with the case study and reduce any potential information 

ap. Then, respondents were presented the choice sets to evalu- 

te different conservation policies with pictures and a detailed ex- 

lanation of the attributes and their levels. Finally, the third part 

imed to gather the respondent’s socioeconomic characteristics, in- 

luding gender, age, educational background, income and place of 

esidence. 

The main factors to consider when choosing survey mode are 

ost, time, and the amount of assistance available [ 45 ]. Tradition- 

lly, face-to-face interview has been the recommended "gold stan- 

ard" for stated preferences [46–48] . However, due to their cost- 

ffectiveness and large numbers of respondents, web-based sur- 

eys have gained widespread use in recent years [49–54] . While 

nternet surveys are generally much cheaper than other survey 

odes, the generalizability of obtained results is likely dependent 

n the level of internet penetration in a given country or region 

 49 ]. Moreover, online surveys can be subject to selection bias be- 

ause elderly or low-income people are less likely to participate 

n the survey because they do not have access to the internet or 

re simply not familiar with the use of technological devices. As a 

esult, we combine web-based and face-to-face collection of inter- 
ory and Culture Exhibition Hall Shanghai Wood Culture Museum, Shanghai Zunmu 

rt Museum (1-30 RMB), Shanghai Automobile Museum, Shanghai Film Museum, 

iuli China Museum, Shanghai Science and Technology Museum, Jiangnan Sanmin 

ultural Village, Guangfulin Cultural Heritage Park, Shanghai Aviation Science Mu- 

eum, China Maritime Museum (30-60 RMB), China Industrial Design Museum, 

hanghai Film Shooting Base, Guanfu Museum (60-100 RMB). 

o
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b

(
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iews to mitigate any selection bias due to the collection of inter- 

iews by using only online platforms. For the web-based survey, 

articipants were recruited from several online social networks 

WeChat and QQ, two of the most popular messaging services in 

hina). The face-to-face survey has been mainly carried out in 

aoshan District (where the study site is located), in Yangpu Dis- 

rict (an area with several industrial brownfields) and in Huangpu 

nd Jing’an District (Central area of the city). 

The surveys were administered from August to September 2020. 

able 2 shows the main demographic variables for the samples. 

 total of 875 interviews were obtained, 6 678 for the web-based 

urvey (almost 77.5 % of the total) and 197 for the face-to-face 

nterviews (the remaining 22.5 %). The individuals interviewed 

ere mainly composed of residents in Shanghai (77.49 %) with a 

edium level of income and a high level of education: about 75 % 

f the sample was college-educated, with a bachelor’s degree (461, 

2.40 %) or graduate degree (132, 15.09 %). As expected, our sam- 

le is slightly younger than the Shanghai population (34.25 vs 37.7 

verage age) and more educated (62 % attend the college versus 

3.85 %) [ 55 ]. However, the strategy of combining data collection 

hrough web surveys and on the field appears to have mitigated 

he differences with respect to the population of Shanghai and 

ave ensured a more adequate sample representativeness. At the 

ame time, the relatively higher proportion of educated respon- 

ents can be partially accounted for by the target profile of re- 

pondents, which by design was conditioned on the self-reported 

nterest in visiting the cultural amenity under study. 

.4. Linking individual economic values and cultural attitudes 

owards industrial heritage preservation 

A methodological aspect of further interest in the analysis is the 

elationship between respondents’ economic preferences and their 

ttitudes toward the cultural value conveyed by industrial heritage. 

n the first part of the questionnaire, respondents were asked to 

tate their agreement or disagreement - using a Likert 1 to 5 scale 

 with respect to a series of statements that capture different di- 

ensions of attitude toward industrial heritage, namely demolition 

ue to absence of any value (Q1), recognition of the value in the 

angible aspects and preservation through adaptive reuse (Q2), rel- 

vance for the transmission of the intangible heritage conveyed by 

ndustrial sites (Q3) and tourism potential of industrial heritage for 

ocal development (Q4). 

Respondents were then grouped on the basis of a cluster anal- 

sis using their similarity in the relative importance given to the 

ifferent dimensions. 7 

We applied a hierarchical aggregation procedure using the Eu- 

lidean distance measure and the Ward’s linkage method to maxi- 

ize the internal homogeneity of clusters [ 56 ]. The Euclidean dis- 

ance is a measure of similarity between two data points in a 

ultidimensional space and it measures the straight-line distance 

etween those points. The Ward’s linkage is a method for com- 

ining clusters and it aims to minimize the increase in the total 

ithin-cluster variance when merging clusters. The basic idea is to 

erge the two clusters whose combination results in the small- 

st increase in overall variance. Hierarchical clustering does not 

equire to specify the number of clusters in advance, as in some 
6 To be consistent with the choice experiment design targeting potential users 

f the site, we excluded from the survey 89 respondents who declared they were 

ot interested in visiting the new Baosteel art center. The main motivation are not 

eing interested in the site (43%) or not being interested in industrial landscape 

39%). 
7 Because statements in Q1 and Q2 tend to express opposing attitudes by con- 

truction and the answers are potentially negatively correlated, we choose to use 

nly one of the two dimensions, namely Q2. 
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Fig. 3. Example of choice set. 
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ther clustering methods (i.e. k-means) but clusters are identified 

y cutting the resulting dendrogram at the desired level. In order 

o minimize the arbitrariness of this process, we followed Charrad 

t al. [ 57 ] and used a set of 30 numerical and graphical indices to

dentify the optimal number of clusters. The identified clusters are 

hen used for a split-sample analysis to investigate and test differ- 

nces among users in their WTP for different levels of attributes of 

he industrial heritage. 

. Results 

.1. Preferences for industrial heritage 

We estimated several models, to measure respondents’ WTP, 

nd ran tests to choose the most appropriate specification. We 

resent the results of the Mixed Logit model in preference space, 
221 
hat allows us to relax the IIA, and a standard MNL as a bench- 

ark ( Table 4 ). In the MXL model we assumed as random the just

he entry fee coefficient: we tested different distributions and we 

resent the model with the better fit that assumes a standard nor- 

al distribution. We tried different model specifications including 

andom coefficients for all the attributes or just some of them, but 

one of the standard deviations was found to be significant ex- 

ept for the one referring to the entry fee. We employed various 

ocio-demographic characteristics, including age, gender, income, 

nd education. To distinguish respondents with elevated income 

nd education levels, we transformed these variables into binary 

nes. They were assigned a value of one if the individual’s income 

xceeded the median income of the sample and if the respondent 

raduated. 

Both the MNL and the MXL models are statistically significant 

t a high confidence, and all of the coefficients of the attribute 
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Table 2 

Socio-demographic characteristics. 

Total Web-based survey Sample Face-to-face survey Sample 

N % N % N % 

Age < 18 25 2.86 % 19 2.80 % 6 3.05 % 

18–24 193 22.06 % 177 26.11 % 16 8.12 % 

25–34 305 34.86 % 269 39.68 % 36 18.27 % 

35–44 149 17.03 % 128 18.88 % 21 10.66 % 

45–54 113 12.91 % 59 8.70 % 54 27.46 % 

55–59 43 4.91 % 15 2.21 % 28 14.21 % 

60 > 47 5.37 % 11 1.62 % 36 18.27 % 

Gender female 383 43.77 % 284 41.89 % 99 50.25 % 

male 492 56.23 % 394 58.11 % 98 49.75 % 

Residence Outside 

Shanghai 

197 22.51 % 193 28.47 % 4 2.03 % 

In Shanghai 678 77.49 % 485 71.53 % 193 97.97 % 

Education Middle school 33 3.77 % 0 0 % 33 16.75 % 

High school 164 18.74 % 140 20.65 % 24 12.18 % 

Vocational and 

college 

546 62.40 % 450 66.37 % 96 48.73 % 

Graduate 

school 

132 15.09 % 88 12.98 % 44 22.34 % 

Monthly income (RMB) ≤3999 187 21.37 % 154 22.71 % 33 16.75 % 

4000–9999 400 45.71 % 315 46.46 % 85 43.15 % 

10,000–14,999 171 19.54 % 133 19.62 % 38 19.29 % 

≥ 15,000 117 13.37 % 76 11.21 % 41 20.81 % 

Num. Observations 875 678 197 
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ariables, with the exception of the Machineries in the MXL model, 

ere highly significant. 8 

The estimated coefficients for the attribute that identifies the 

rotection of Landmarks is positive and statistically different from 

, meaning that the respondents are willing to pay a positive con- 

ribution for this level of protection compared to the status quo . 

he estimated coefficient of the attribute related to the conserva- 

ion of Buildings is positive and statistically different from zero at 

he 5 % significance level. The comparison of the coefficients of 

andmarks and Buildings highlights that respondents rank higher 

he conservation of Landmarks only rather than that of Landmarks 

nd Buildings, suggesting scarce interest for preserving the ordi- 

ary factory buildings. 

For the attribute related to the interior atmosphere, we no- 

ice that respondents prefer to sustain policies to preserve Frames 

ather than both Frames and Machineries. In fact, the coefficient 

elated to the conservation of Frames is significant for the MNL as 

ell for the MXL model, instead the coefficient for Machineries is 

ower than the one for Frames in the MNL and even not significant 

n the MXL. 

For the intangible heritage of Baosteel we estimated the coeffi- 

ients for the two levels of the attribute indicating different ex- 

ents of the cultural experience, namely an Information Centers 

nd both an Information and an Experience Center. The estimated 

oefficients for both the Information Center and the Experimental 

enter are positive and statistically significant, the former at the 

0 % significance level, while the latter at 1 % level. The estimated 

arameters suggest that respondents are more willing to pay for 

 wider supply of cultural services suggesting a strong propensity 

o enhance the intangible component of the Baosteel cultural her- 

tage. Moreover, these results may suggest that respondents are in- 

erested in contributing to the creation of cultural hubs that can 

ttract tourism and visitors by boosting the local economy. 

Lastly, the negative estimated coefficient for the entrance fee 

s in line with standard expectation with respect to the effect of 

rices on preferences. Moreover, we reject the null hypothesis for 
8 The models presented in Table 3 have no alternative-specific constants. As sug- 

ested in Hole [ 37 ] this is common practice when the alternatives to be chosen are 

nlabeled. 
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222 
he standard deviation of the cost coefficient supporting the choice 

f assuming this parameter as random. 

The results of the estimated coefficients reported in Table 3 are 

hen employed to compute the empirical distribution of WTPs by 

sing the Krinsky-Robb simulation method [ 58 ]. In Table 4 , we 

how the WTPs for each attribute by using the MXL model pre- 

ented in Table 3 . 

The WTPs presented in Table 4 mirror the estimated coeffi- 

ients of Table 3 , indicating a higher willingness to pay for Land- 

arks, Frame, and the combination of Information and Experien- 

ial Center. In particular, the WTP for preserving landmarks and 

ll industrial architecture (landmarks plus buildings) is 6.03US$ 

41.65 RMB) and 3.51US$ (24.25 RMB) respectively. As already 

ommented before, this result means that respondents prefer to 

rotect landmarks of industrial heritage instead of the whole set 

f industrial buildings. 

The coefficient of the Machineries is not significant and there- 

ore, even if measured in 2.20 US$ (15.19 RMB), the WTP presents 

igh variability and thus poor significance. 

The WTPs for the Information Center and the combination of 

he Information and Experiential Center are 3.06 US$ (21.18 RMB) 

nd 5.10 US$ (35.25 RMB) respectively, showing a strong prefer- 

nce for the conservation and transmission of the intangible her- 

tage. 

In the end, according to the WTPs of Table 4 , the effort s of con-

ervation policies ought to focus on industrial landmarks and an 

eritage interpretation center with experiential function. 

.2. Attitudes for industrial heritage and economic preferences 

In this section, we present results from the analysis of indi- 

idual attitudes toward industrial heritage preservation and how 

hey are associated with respondents’ economic preferences. Using 

he responses to the four attitudinal questions in the survey it is 

ossible to highlight how respondents’ valuations display some di- 

erging patterns between the two samples interviewed either face- 

o-face or online ( Table 5 ). The sample from the web-based sur- 

ey is in general slightly less interested in conservation of tangible 

eritage, with a relatively stronger agreement in demolishing in- 

ustrial brownfields and lower agreement in promoting adaptive 
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Table 3 

Result of MNL and MXL models. 

Multinomial logit (ML) Mixed-logit 1(MXL) 

Estimates St.Err. Estimates St.Err. 

Some Landmarks 0.466 ∗∗∗ 0.055 0.271 ∗∗∗ 0.06 

Landmarks and Buildings 0.329 ∗∗∗ 0.064 0.158 ∗∗ 0.067 

Some Frames (Level 2) 0.351 ∗∗∗ 0.058 0.169 ∗∗∗ 0.062 

Frames and Machineries (Level 3) 0.268 ∗∗∗ 0.062 0.099 0.065 

Information and Experiential Center (Level 2) 0.309 ∗∗∗ 0.062 0.138 ∗∗ 0.065 

Information and Experiential Center and walk tours (Level 3) 0.391 ∗∗∗ 0.064 0.229 ∗∗∗ 0.067 

Entry Fee −0.003 ∗∗∗ 0.001 −0.007 ∗∗∗ 0.0012 

Monthly income 0.371 ∗∗∗ 0.109 

Graduated (highly educated) 0.567 ∗∗∗ 0.109 

Gender (Male = 1, Female = 0) −0.004 0.104 

Age 0.024 0.031 

St.dev. Fee 0.008 ∗∗ 0.004 

log-likelihoo d −2756.3 −2711.5 

Note: 
∗∗∗ Significant at the 1 % level. 
∗∗ Significant at the 5 % level. ∗Significant at the 10 % level. 

Table 4 

Mean marginal willingness to pay (WTP in RMB and US$ per person). 

WTP-Mixl Lower bound Upper bound 

Some Landmarks (Level 2) 6.03US$ (41.65 RMB) 3.42US$ (23.66 RMB) 10.15US$ (70.07 RMB) 

Landmarks and Buildings (Level 3) 3.51 US$ (24.25 RMB) 0.6 US$ (4.37 RMB) 6. 40 US$ (44.22 RMB) 

Some Frames (Level 2) 3.75 US$ (25.91 RMB) 1.19 US$ (8.27 RMB) 6.83 US$ (47.16 RMB) 

Frames and Machineries (Level 3) 2.20 US$ (15.19 RMB) −0.94 US$ (−6.51 RMB) 5.05 US$ (34.92 RMB) 

Information and Experiential Center (Level 2) 3.06 US$ (21.18 RMB) 0.63 US$ (4.37 RMB) 6.25 US$ (43.14 RMB) 

Information and Experiential Center and walk 

tours (Level 3) 

5.10 US$ (35.25 RMB) 2.31 US$ (15.98 RMB) 8.25 US$ (56.96 RMB) 

Note: 1US$ = 6.73 RMB. 

Table 5 

Attitudes towards industrial heritage, mean values from 1 to 5pts likert scale. 

Total Sample Web-based survey 

Sample 

Face-to-face survey 

Sample 

Q1: agree to demolish (1–5 scale) 2.55 2.69 2.06 

Q2: agree to adaptive reuse (1–5 scale) 4.09 4.08 4.13 

Q3: agree to intangible heritage preservation (1–5 scale) 2.77 2.92 2.25 

Q4: agree on tourism potential (1–5 scale) 4.25 4.22 4.36 
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9 Appendix A , Table A1 reports the results of a model estimated on the entire 

sample but including a dummy variable identifying the group of respondents more 

sensitive to heritage conservation. The results confirm the validity of the split sam- 

ple procedure, in fact the coefficient of the dummy variable identifying the sensitive 

group - interacted with the ASC - is different from zero and with a positive sign. 

The WTPs are in line with the ones of Table 4 and belonging to the sensitive group 
euse. At the same time, the same group of respondents presents 

igher propensity towards conserving the intangible component of 

he industrial heritage with respect to the individuals interviewed 

ace-to-face. This result could be partly explained by the age com- 

osition of online respondents, that is relatively younger than the 

ample collected through face-to-face interviews, pointing to pos- 

ible generational differences in the way industrial heritage can 

e appreciated. Additionally, we notice a general agreement in the 

romotion of industrial heritage for tourism as a booster for local 

evelopment. 

Based on the clustering approach discussed in Section 4.4 , we 

dentified two main clusters as optimal grouping by applying the 

ajority rule [ 57 ]. 

As illustrated in Table 6 , group 1, which represents 46.9 % of 

he sample, is characterized by a clear support to the preservation 

hrough adaptive reuse of the physical and material component of 

ndustrial heritage. Respondents from this group tend to be against 

emolition and in favor of adaptive reuse strategies, while they 

end to care less for the preservation of intangible components 

hrough archival sources or interpretation. Conversely, respondents 

n group 2 (53.1 % of the sample) have more balanced attitudes 

etween demolition and adaptive reuse of industrial buildings. At 

i

223 
he same time, relative to Group 1, they have a more pronounced 

ropensity for the preservation of the intangible heritage repre- 

ented by industrial sites. 

In order to measure differences in preference structure between 

he two clusters, we estimated the model by applying a split sam- 

le procedure. This estimation strategy is the most flexible because 

t allows all parameters to be estimated freely between groups. 9 

he estimated coefficients presented in Table 7 show differences 

n perceptions of conservation scenarios between the two groups. 

The test over the difference of WTPs for the two groups is 

erformed using the complete combinatorial convolution method 

 59 ], an empirical numeric procedure used to measure the dif- 

erences between independent distributions. We compare 10 0 0 

andom draws from the empirical distributions of the estimated 

TP for each attribute for the ’Sensitive group’ (Group 1) and the 
ncreases the WTP by 7.67 US$ (52.98 RMB). 
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Table 6 

Respondents’ clusters detected according to attitudes towards industrial heritage. 

Group 1 Group 2 

Q1: agree to demolish (1–5 scale) 1.87 3.15 

Q2: agree to adaptive reuse (1–5 scale) 4.33 3.89 

Q3: agree to intangible heritage preservation (1–5 scale) 1.62 3.78 

Q4: agree on tourism potential (1–5 scale) 4.40 4.12 

Number of observations 410 465 

Table 7 

Estimated coefficients and WTPs for the two groups. 

Mixed Logit (Group 1) Mixed Logit (Group 2) 

Estimates St.Err. Estimates St.Err. 

Some Landmarks (Level 2) 0.358 ∗∗∗ 0.002 0.207 ∗∗ 0.082 

Landmarks and Buildings (Level 3) 0.308 ∗∗∗ 0.099 0.025 0.095 

Some Frames (Level 2) 0.301 ∗∗∗ 0.093 0.058 0.086 

Frames and Machineries (Level 3) 0.144 0.097 0.086 0.089 

Information and Experiential Center (Level 2) 0.107 0.096 0.202 ∗∗ 0.091 

Information and Experiential Center and walk tours (Level 3) 0.247 ∗∗ 0.100 0.242 ∗∗∗ 0.092 

Entry Fee −0.006 ∗∗∗ 0.001 −0.006 ∗∗∗ 0.001 

Monthly income 0.580 ∗∗∗ 0.179 0.189 0.145 

Graduated (highly educated) 0.632 ∗∗∗ 0.183 0.558 ∗∗∗ 147 

Gender (Male = 1, Female = 0) 0.052 0.161 −0.009 0.143 

Age −0.027 0.045 0.097 ∗∗ 0.045 

St.dev. Fee 0.011 ∗∗ 0.005 0.011 ∗∗ 0.004 

log-likelihoo d −1237.7 −1463.3 

N. obs 410 465 

Note: 
∗∗∗ Significant at the 1 % level. 
∗∗ Significant at the 5 % level. ∗Significant at the 10 % level. 

Table 8 

WTPs for the two groups. 

WTP - Group 1 WTP - Group 2 Convolution test ( P-values) 

Some Landmarks (Level 2) 7.97 US$ (55.01 RMB) ∗∗∗ 4.53 US$ (31.26 RMB) ∗∗∗ 0.131 

Landmarks and Buildings (Level 3) 6.87 US$ (47.40 RMB) ∗∗∗ 0.55 US$ (3.80 RMB) ∗∗∗ 0.012 ∗∗

Some Frames (Level 2)Frame 6.70 US$ (46.21 RMB) ∗∗ 1.27 US$ (8.75 RMB) ∗∗∗ 0.028 ∗∗

Frames and Machineries (Level 3) 3.21 US$ (22.18 RMB) ∗∗∗ 1.89 US$ (13.04 RMB) ∗∗∗ 0.303 

Information and Experiential 

CenterInformation Center (Level 2) 

2.38 US$ (16.42 RMB) ∗∗∗ 4.42 US$ (30.53 RMB) ∗∗∗ 0.762 

Information and Experiential Center 

and walk tours (Level 3) 

5.49 US$ (37.94 RMB) ∗∗∗ 5.30 US$ (36.54 RMB) ∗∗∗ 0.467 

Note: 1 US$ = 6.9022 RMB. 

Significance Level of differences in WTP:. 
∗∗∗ 1 % level. 
∗∗ 5 % level. ∗10 % level. 
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Non-sensitive group’ (Group 2). The number of times that, in the 

,0 0 0,0 0 0 combinatorial comparisons, the difference between the 

TPs is different from zero defines the probability to accept the 

ull hypothesis. In Table 8 the WTPs and the convolution test re- 

ults are reported. The attributes related to Building and Frame are 

he only ones that are statistically different from zero meaning that 

he two groups have a different preference structure for these two 

ttributes. 

. Discussion 

The empirical analysis points out several patterns concerning 

ndividual preferences for industrial heritage that are worth dis- 

ussion. The results confirm that for reuse projects concerning in- 

ustrial buildings, respondents prefer preserving attributes of the 

ndustrial heritage, rather than pure demolition or substitution 

hoices. Concerning interior and exterior tangible aspects of indus- 

rial buildings, prospective users of the space tend to support se- 

ective rather than extensive preservation in both cases. Individ- 
224 
als have more pronounced preferences for preserving only the 

ost visible and iconic components of the interior and exterior of 

he complex, rather than its complete integrity. These initial find- 

ngs, obtained not through experts’ opinions, underline how elic- 

ting preferences of local residents or prospective users through 

hoice experiments can be a viable approach to design adaptive 

euse strategies for industrial heritage projects (Oppio et al., 2017). 

n fact, individuals tend to recognize the trade-off between main- 

aining the atmosphere of the industrial past with the need to con- 

ert spaces to accommodate new functional uses [ 60 ]. 

At the same time, our analysis indicates that the propensity for 

reservation of prospective visitors of ex-industrial sites is greater 

or external elements, such as landmarks and buildings, than for 

nternal ones, such as frames and machineries. One possible expla- 

ation for this pattern can be traced to information or hypothetical 

ias (inter alia [ 61 ]), whereby individuals are more likely to appre- 

iate the exterior attribute presented in the scenario than to imag- 

ne the transformation of the interior. Moreover, concerning inter- 

retation facilities, individuals tend to prefer a more immersive 
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xperience over accessing only informational material. This find- 

ng can be read as clear indication for devising specific interpre- 

ation strategies in line with the growing literature on industrial 

eritage tourism [ 10 ]. Industrial heritage, as a tourism product, en- 

ompasses not only the physical dimension of industrial structures 

nd artifacts that can transmit authenticity values [ 62 ], but also 

he experiential dimension of past industrial and labour practices 

s well as of local communities connected to this type of heritage. 

he transmission of this latter dimension seems particularly rele- 

ant in the Asian context, as underlined by the Taipei Declaration 

or Asian Industrial Heritage , launched in 2012 [ 63 ], stressing the 

ontribution industrial heritage makes to local identity in Asia as 

n expression of the close involvement of local people. In this per- 

pective, the role of new technologies can be critical to provide vis- 

tors a more immersive and engaging experience concerning past 

ndustrial practices or convey the stories of local communities con- 

ected to the industrial past. 

Sociodemographic characteristics also clearly influenced the re- 

pondents’ preferences, providing some additional insights. In the 

XL model presented in Table 3 , income and education have a 

ositive and statistically significant effect on the preferences for 

rojects protecting the Baosteel industrial heritage. This finding, 

onsistent with cultural economic literature [ 64 ], confirms that 

hese factors are positively associated with the ability to pay for 

nd preferences to consume cultural and heritage goods. At the 

ame time, age and gender do not seem to determine a statistically 

ignificant shift in the probability of supporting an intervention on 

aosteel. While this result can be potentially affected by sampling 

haracteristics or context-specific conditions, it hints the possibility 

hat demographic characteristics are less relevant in shaping pref- 

rences for industrial heritage. 

Conversely, this study finds that the heterogeneity in cultural 

ttitudes and values towards industrial heritage leads to marked 

ifferences in respondents’ economic preferences. While attitudi- 

al characteristics of respondents have been usually included in 

conomic valuation studies, only in the last years there has been 

 more systematic and empirical assessment of the role of respon- 

ent’s attitudes toward the cultural values in shaping individual 

references for cultural heritage conservation and enhancement 

20 , 21] . For example, Choi and Fielding [ 65 ], in a contingent valua-

ion study in Korea, find that WTP for heritage protection is corre- 

ated with respondents’ cultural values expressed through an atti- 

udinal scale. In a study on conservation and rehabilitation in Port 

ouis (Mauritius) Bertacchini and Sultan [ 66 ] find that the relation- 

hip between cultural values and economic preferences for her- 

tage varies between residents and tourists, with individual WTP 

ot always statistically explained by the different cultural value 

ttributes perceived by respondents. Further, by using cultural at- 

itudes to cluster respondents, Xiao et al. [67] find that different 

roups had divergent preferences toward the conservation of Chi- 

ese intangible heritage. 

Similarly, based on questions eliciting attitudes toward con- 

ervation and development of industrial heritage’s attributes, our 

nalysis identifies two main groups of respondents who express 

uite divergent preferences based on their attitudes. 

The first group of respondents (46 % of the total sample) is 

omposed of those who express more pronounced attitudes toward 

he physical protection of industrial heritage and a positive willing- 

ess to pay for a wide range of physical attributes, concerning both 

xterior and interior aspects of the industrial site. On the contrary, 

ndividuals in the second group (54 % of the total sample) are rel- 

tively more willing to pay only for landmarks and the attributes 

oncerning the interpretation of industrial heritage. 

The economic preferences portrayed in the empirical analysis 

re in line with the attitudes identified in the two groups through 

he cluster method: the first group is in support of physical main- 
225 
enance and adaptive reuse of the industrial site, while the sec- 

nd group value less the preservation of the industrial landscape, 

ut more the transmission and interpretation of its intangible com- 

onents. Interestingly, the econometric analysis also indicates that 

dding respondent’s cultural attitudes besides socio-demographic 

haracteristics does not alter the choice experiment’s main find- 

ngs, suggesting, from a methodological viewpoint, how both ele- 

ents can be simultaneously relevant for shaping economic pref- 

rences for heritage conservation and development. As conserva- 

ion of different attributes might imply trade-offs, these results in- 

icate that understanding how respondents differ across attitudinal 

rofiles and their relationship to preferences expressed for distinct 

eritage attributes may be useful to inform heritage conservation 

ecisions as to effect on different groups of potential beneficiaries. 

Finally, the results of the choice experiment on the Baosteel in- 

ustrial factory offer some implications for the management and 

romotion of industrial heritage sites, particularly those whose use 

s adapted into a cultural attractor. Selective preservation of ex- 

ernal structural components, focusing on the main landmarks of 

he industrial site is confirmed as the most effective strategy for 

eeting the preferences of potential users of the converted spaces. 

t the same time, site managers must invest in interpretation fa- 

ilities to meet the knowledge and learning needs that potential 

isitors have about the intangible heritage of the industrial site. 

egarding visitor outreach activities, there do not seem to be any 

articular differences among sociodemographic characteristics that 

ould justify profiling activities to promote industrial heritage. 

imilarly, although there are visitor profiles with divergent atti- 

udes toward industrial heritage, protection of landmarks and in- 

estment in interpretation facilities is an appropriate strategy to 

eet the preferences of both profiles. 

. Conclusions 

The article has explored the economic valuation of industrial 

eritage, adopting a Discrete Choice Experiment method to esti- 

ate individual preferences for the preservation and reuse of dis- 

inct attributes of the Baosteel steel factory, an industrial brown- 

eld in Shanghai planned to be transformed into an arts and en- 

ertainment hub. 

The paper contributes to both the industrial heritage valuation 

nd policy literature on several grounds. First, the study might bet- 

er inform decisions concerning the conversion of industrial ar- 

as or industrial brownfield redevelopment. Experts have often en- 

orsed the option of rehabilitation and refunctionalization of the 

nused structures to preserve the values and atmosphere of the 

ndustrial past partly. Our findings reveal that potential visitors of 

efunctionalized sites express preferences that align with this view. 

n particular, individuals tend to support selective rather than ex- 

ensive preservation of physical attributes of the industrial sites, 

uch as landmark buildings or interior frames. At the same time, 

t least in the Chinese context, there exists a demand for preserv- 

ng and transmitting the intangible heritage of industrial culture 

long with adaptive reuse of the industrial sites. 

Second, to our knowledge, the paper represents one of the first 

ttempts to explore the economic valuation of industrial heritage 

hrough the Discrete Choice Experiment method. This method con- 

rms to be particularly suited to address preferences for rehabilita- 

ion and adaptive reuse projects that can present a great degree of 

eterogeneity with respect to the level of preservation of specific 

ttributes, like in the case of industrial heritage sites. Moreover, 

e added evidence on the relationship between respondents’ eco- 

omic preferences and their attitudes toward the conservation and 

evelopment of industrial heritage by showing how distinct groups 

f respondents based on distinct attitudes partly express diverging 

references for single attributes of the industrial heritage. 
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Despite these contributions, a number of limitations should be 

oted. Firstly, choice modeling experiments are generally effective 

or informing decisions about cultural heritage preservation and 

euse interventions in contexts where it is possible to clearly delin- 

ate renovation costs and identify the population of beneficiaries. 

hrough estimating WTPs for preferences expressed for individual 

ttributes, it is indeed possible to evaluate the effects of different 

nterventions. In our case, due to an insufficiently defined renova- 

ion plan it was not possible to acquire data for cost estimation. 

imilarly, the lack of sufficient information on the future activities 

osted by the art and entertainment hub made it difficult to do 

ealistic projections on the number of potential beneficiary visi- 

ors. Secondly, it is worth noting that the economic assessment of 

ndividual preferences associated with the preservation and reuse 

f industrial heritage attributes captures only a few dimensions 
able A1 

stimated coefficients and WTPs of the MXL models with cluster dummy. 

Mixed Logit (MXL) WTPs 

Estimates St.Err. Average WTP

Some Landmarks (Level 2) 0.271 ∗∗∗ 0.06 6.19 US$ (42

Landmarks and Buildings 

(Level 3) 

0.150 ∗∗∗ 0.067 3.41 US$ (23

Some Frames (Level 2) 0.160 ∗∗ 0.062 3.65 US$ (25

Frames and Machineries 

(Level 3) 

0.093 0.065 2.12 US$ (14

Information and 

Experiential 

CenterInformation Center 

(Level 2) 

0.142 ∗∗ 0.065 3.26 US$ (22

Information and 

Experiential Center and 

walk tours (Level 3) 

0.224 ∗∗∗ 0.067 5.12 US$ (35

Entry Fee −0.006 ∗∗∗ 0.001 

Monthly income 0.438 ∗∗∗ 0.111 10.02 US$ (6

Graduated (highly 

educated) 

0.527 ∗∗∗ 0.112 12.05 US$ (8

Gender (Male = 1, 

Female = 0) 

−0.094 0.105 −2.16 US$ (−

Age 0.008 0.032 0.20 US$ (1.4

Cluster Sensitive 0.336 ∗∗∗ 0.111 7.67 US$ (52

St.dev. Fee 0.009 ∗∗ 0.004 

log-likelihoo d −2706.4 

Chi-squared 9.9 

ote: 
∗∗∗ Significant at the 1 % level. 
∗∗ Significant at the 5 % level. ∗Significant at the 10 % level. 

226 
hat are useful to the broader decision-making process inherent in 

he conversion of industrial brownfields. Indeed, decisions about 

he preservation and reuse of industrial heritage must necessarily 

lso consider physical and social aspects that the transformation 

f industrial sites has in relation to the surrounding landscape and 

ommunity. In this perspective, choice experiments can be a useful 

ool within more comprehensive multi-criteria analyses. 
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ppendix A 
 Lower Bound Upper Bound 

.72 RMB) 3.46 US$ (23.90 RMB) 10.78 US$ (74.40 RMB) 

.57 RMB) 0.54 US$ (3.75 RMB) 6.95 US$ (48.00 RMB) 

.22 RMB) 0.93 US$(6.47 RMB) 6.90 US$ (47.62 RMB) 

.61 RMB) −1.22 US$ (−8.43 RMB) 5.06 US$ (34.95 RMB) 

.50 RMB) 0.45 US$ (3.16 RMB) 6.78 US$ (46.85 RMB) 

.37 RMB) 2.44 US$ (16.82 RMB) 8.20 US$ (56.64 RMB) 

9.17 RMB) 4.88 US$ (33.68 RMB) 18.29 US$ (126.22 RMB) 

3.20 RMB) 6.75 US$ (46.64 RMB) 21.59 US$ (149.01 RMB) 

14.92 RMB) −7.65 US$ (−52.83 RMB) 2.68 US$ (18.51 RMB) 

0 RMB) −1.50 US$ (−10.39 RMB) 1.74 US$ (12.05 RMB) 

.98 RMB) 2.2 US$ (15.61 RMB) 14.71 US$ (101.55 RMB) 



E. Bertacchini and V. Frontuto Journal of Cultural Heritage 66 (2024) 215–228 

R

 

 

[

[  

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[  

[

[

[

[

[

[

[

[

[

[  

[

[

[

[

[

[

[

[

[

eferences 

[1] P.A. Bullen, P.E. Love, The rhetoric of adaptive reuse or reality of demolition: 

views from the field, Cities 27 (4) (2010) 215–224 . 

[2] E. Collaton, C. Bartsch, Industrial site reuse and urban redevelopment—an 
overview, Cityscape (1996) 17–61 . 

[3] TICCIH (International Committee for the Conservation of the Industrial Her- 
itage). 2003. The Nizhny Tagil Charter for the Industrial Heritage. Nizhny Tagil. 

[4] TICCIH (International Committee for the Conservation of the Industrial Her- 
itage). 2011. The Dublin Principles. Dublin. 
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