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Abstract

:

The building industry is essential for a national transition towards a circular economy (CE) in Denmark. The Danish state subsidises the Danish affordable housing sector, which is the largest single sector within the Danish building industry, making the sector an essential driver for the transition. The social components of sustainability are considered crucial to ensuring the quality of the environmental and economic components of the CE. However, social value creation (SVC) has been neglected in building processes, and public investments are being used without the policymakers thoroughly assessing the CE’s socioeconomic efficiency and effectiveness. The sector therefore needs integrated methodologies to support comprehensive decision making on the CE during construction and renovation. SVC is an apparent field for architectural firms. Two surveys were conducted among business and sustainability managers of Danish architectural firms to identify the challenges and potentials regarding assessing sustainability and SVC in architects’ practices. The results of the surveys are described and analysed in this study. Several impact categories, indicators and tools are identified, discussed and summarised in a methodological framework that can support architects in decision making about SVC in constructing and renovating affordable housing. Further refinement of the framework to support dynamic and iterative decision-making is anticipated as future work.
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1. Introduction


1.1. The Building Sector in Denmark and the Transition to a Circular Economy (CE)


The current system of consumption and production is based on the assumption that exponential growth is possible on a finite planet with limited resources and timescapes [1,2,3,4,5]. The global building industry is responsible for 40% of all CO2 emissions, which result in the construction and use of buildings, as well as their demolition, disposal or recycling [6]. Therefore, the building industry is essential in transitioning towards a circular economy (CE) to ensure a decent livelihood for future generations.



Denmark has ambitious national policies on sustainable development, the climate and the CE which have led to the creation of policy frameworks for the construction sector as guides for action, such as the National Strategy for Sustainable Construction [7] and the Danish classification of sustainable buildings [8]. Furthermore, the latest revision of the Building Regulations aims to introduce legal requirements on construction forms to document the environmental impact of all new buildings larger than 1000 m2 through life cycle assessments (LCAs) for the Danish construction sector by January 2023 [9].



Denmark also has an action plan for a circular economy that includes the 2021 plan for preventing and managing waste in 2020–2032. The action plan describes Denmark’s targets, indicators, policies and initiatives in the circular value chain, ranging from design and consumption to waste management, from which natural resources are recycled into new products and materials [10]. Buildings can be understood as the temporal and dynamic storage of valuable building materials and components that are easily changed in response to changing needs and preferences or disassembled into parts that can be used again for new purposes [11,12]. Therefore, buildings are an important action area in this action plan, as they can act as material banks. This approach assumes a circular understanding of buildings when developing, designing, constructing, handing over, using and reusing buildings [13,14,15,16].



However, a change in perspective from linear short-term cost efficiency to circular long-term life cycle costing is necessary to ensure a successful transition to a CE. This challenges the building industry. Managing the construction and renovation of buildings’ sustainably is further complicated by the different interests of diverse stakeholders in the life cycle and hence their business models, which are highly dependent on their organisational positions and sizes, as well as project timelines. On top of this, the stakeholders may have competing interests between short-term and long-term profitability [16].



As a recent literature review points out, the building industry lacks coherent and operational instruments and methodologies to support comprehensive decision making for builders and consultants during construction processes to overcome these challenges [17,18]. This review identifies four knowledge gaps to be considered when developing evaluation methodologies for a CE: 1. it is necessary to take a circular view of the life cycle of buildings, which includes the service life phase, the reuse phase and the recycle phase; 2. it is necessary to continue research regarding the possibilities of integrating LCAs, life cycle costs (LCCs) and social life cycle assessments (S-LCAs) into life cycle sustainability assessments (LCSAs); 3. S-LCAs need further maturation and development; 4. it is imperative to focus upon implementing LCSAs for practitioners in all phases of a building’s life cycle [17].



The present study analyses how to mature and develop S-LCAs [18] to achieve sustainable building and a circular economy in Denmark’s affordable housing sector.




1.2. The Affordable Housing Sector and Its Challenges


The Danish affordable housing sector is the largest single sector in the Danish building industry. The percentage of the country’s housing stock that is affordable housing is 20%, with approximately six hundred thousand affordable homes inhabited by 1 million people, equivalent to a fifth of the Danish population [19]. The Danish affordable housing sector can thus become an essential driver toward fulfilling Denmark’s policies and frameworks on sustainability, the climate and the CE. At the same time, the sector can be a power for developing the social components of sustainability.



Affordable housing is spread across the country, with significant variation in architecture, typology and house sizes. The affordable housing sector is challenged by solid demands for physical renewal, upgrades and retrofitting, both physically and socially. The percentage of the existing stock of affordable housing that was built before 1974 is 54%, and now needs updating to be attractive and to function. More than 200,000 affordable housing units were built as assembly buildings between 1960–1979, unfortunately often of a low technical quality, which has already made it necessary to renovate many of them several times [20,21,22,23]. The tarnished reputation of the assembly buildings is not only due to their appearance and technical problems, such as the unhealthy indoor climate, poor insulation and structural failures [24]. It is also due to social challenges related to differences in ethnic and cultural groups of inhabitants and the fact that these areas are frequently perceived as unsafe to live in and move around in [24,25,26,27,28].



Affordable homes are owned and administered by social housing associations. Housing associations that run, administer and own affordable housing in Denmark are called social housing associations as a relic of earlier times. The sector is non-profit and should offer safe housing of excellent standards at affordable rents for all residents [29]. The affordable housing sector is characterised by a very high degree of resident democracy and participation in, among other things, building renovations [30].



The percentage of affordable homes classed as ‘social housing’ is 25%, being allocated to population groups with urgent social housing needs. Affordable housing is aimed at a broader range of household incomes than social housing. Households do not need to be eligible for social housing to live in affordable housing. Conversely, households eligible for social housing may be eligible for affordable housing.



There are strict budgets for building and renovating affordable housing, as the law stipulates that rents must not respond to market forces. Danish housing policies for affordable housing regulate rental housing construction and renovation, including financial support for low-cost and cooperative housing construction, rent regulation and housing support schemes [28]. These instruments are cornerstones of the affordable housing policy, which was one of the pillars of Denmark’s welfare state throughout the 20th century.



Over the years, the Danish state has used affordable housing activities to create jobs in the construction and service sectors during periods of recession by providing public subsidies to social housing associations through the National Building Fund (LBF) [31] in the form of interest payment subsidies for building and renovating affordable housing. In 2020, a political agreement in parliament allocated EUR 4 billion from the LBF for the renovation of affordable housing between 2020–2026 to support a socially balanced sustainable transformation of the existing housing stock. EUR 2.4 billion was used to initiate the renovation of 72,000 units by the end of 2020, and EUR 1.5 billion will be allocated to future renovations by 2026 [18].



The public authorities, however, need a means for evaluating the sustainability impacts of public investments in affordable housing [29].




1.3. Architectural Planning offices and Social Value Creation


S-LCA is a methodology for assessing the social components of sustainability regarding services, projects and products [17]. The social components of sustainability in the built environment are considered as crucial to ensuring the actual quality of both the environmental and economic components for users when burden shifting should be avoided during a building’s lifetime [17,32,33,34,35,36,37,38,39]. However, the social components are economic values that are mostly not assessed or evaluated. The absence of an evaluation of social components and impacts achieved through CE may mean that positive social long-term solutions are not prioritised. This can contribute to negative consequences for the operation and utility of buildings over time [40,41].



Therefore, it is essential to build competences to assess and monitor public investments from a social perspective to support the circular transformation of affordable housing in Denmark.



In the present paper, the social value of building stock is defined as the attractiveness, originality, historical environment and cultural history of buildings, as well as the feeling of identity that people can derive from living in an area of attractive buildings with a range of derivative effects that can be classed as social impacts of sustainability. Architectural design contributes to providing social value, cohesion and security in local areas and to attracting new residents, which has an economic impact on turnover, employability and job creation [42,43,44] and can be considered an aspect of the CE in building and renovation. Furthermore, this impacts on the housing market, increasing the price and value of buildings [45,46,47,48,49,50,51,52,53]. Evaluating social value creation (SVC) is then about assessing how buildings fulfil the needs and expectations of their end-users and make the CE an attractive investment for the latter from a long-term perspective.



Building up the capabilities to assess SVC will help to change the focus from short-term construction economics to long-term social value creation in a CE paradigm. The architectural profession can play a crucial role in contributing to such necessary behavioural change regarding the CE through its ability to design lasting building quality for society, clients and end-users [54,55,56,57,58,59,60,61], with time and the economy as the paramount priorities [40,62,63].



These reflections form the basis for the present study and lead to the following research question: how can the architectural profession foster SVC in building and renovating affordable housing in Denmark?



The study is organised as follows: First, the methods used in the study are described in Section 2. Then, the study’s results are described and analysed in Section 3. Next, several impact categories are identified that illustrate why SVC is difficult to handle as a part of the CE because of different scales and diversity. This is exposed and discussed by approaching different high-level tools and methodologies that can handle SVC in Section 4. Everything is brought together using the social Sustainable Development Goals (SDGs) to ensure that the stakeholders in the building sector’s value chain can work with the impact categories in a goal-oriented way. Finally, the results are summed up and recommendations for future research and development are made in Section 5.





2. Methodology and Description of Survey Materials


The research question is investigated by conducting a qualitative and semi-quantitative survey [64,65,66] among members of the Danish Association of Architectural Firms (DA) with the following goals:




	
Understanding the level of competencies and mapping the reality regarding the CE and sustainability in daily practice as understood by the respondents;



	
Understanding the level of competencies and mapping the reality regarding SVC by assessing the respondents’ approach to this in their daily practice.








This daily practice is investigated both strategically and operationally by splitting the survey into two parts, Survey 1 and Survey 2 (Supplementary Materials).



In both parts, the sample section asked the respondents to enter data to identify the reality. The questions required them either to select one of several statements or to make multiple choices. The respondents were also allowed to add personal comments. The surveys were not anonymous.



2.1. Survey Process


2.1.1. Survey 1—Strategic Level


The Danish Association of Architectural Firms (DA) contains 95% of all registered architectural firms in Denmark. By 1 January 2022, the DA counted 700 firms as members, who were all invited to participate in Survey 1. Survey 1 was launched online via Survey Monkey [66] on 10 January 2022 and ran until 25 January 2022.



Survey 1 addresses company representatives registered as contact persons for the DA who are often (in around 90% of cases) the same as the business leaders and CEOs of the architectural firms. One hundred and twelve business leaders/CEOs responded to Survey 1, corresponding to an overall response rate of 16%. The DA sends out 2–3 surveys to all members on general issues each year, with an average of 8–10% of members responding. From this point of view, therefore, the response rate to Survey 1 is considered satisfactory [67].



Survey 1 is designed to map the status of the members’ generic level of knowledge about CE and the environmental, economic and social components of sustainability, and it primarily asks questions about strategic sustainability. It consists of eighteen qualitative and semi-quantitative questions [65], bridging four categories of question, from a generic and general level to a concrete and personal level: 1. firm identification and size, subject areas and readiness for future sustainability demands (VQ1–5 and VQ10); 2. daily practice regarding sustainable performance, deliveries and services (VQ6–9); 3. expectations of development and skill needs (VQ11–13); 4. the respondents’ roles, education, backgrounds and particular competencies in sustainability (VQ14–18).




2.1.2. Survey 2—Operational Level


Survey 2 was launched online via Survey Monkey [66] on 31 January 2022 and ran until 31 February 2022.



Most DA members are small firms, and the business leaders may act as part- or fulltime sustainability managers or equivalent figures in their firms. This is the case among 75% of the responding firms in Survey 1. If somebody other than the business leader takes on the role of sustainability manager or an equivalent figure, this person is identified by name by the remaining 25% of responding companies. Two persons share the role of a sustainability manager or an equivalent figure in two cases, both being large firms. As a result, one hundred and fourteen persons were invited to participate in Survey 2 as sustainability managers or equivalent figures. Fifty-one sustainability managers or equivalent figures responded, corresponding to an overall response rate of 45%.



Survey 2 asks operational, in-depth questions about the firms’ sustainability practices, and is designed to gather specialised input. Survey 2 consists of twenty-three qualitative and semi-quantitative questions [33], divided into four categories, bridging from the general level to the personal level: 1. identification of competencies, expectations and needs (BQ1–2); 2. CE, LCA and LCC—degree, desire of knowledge and ways of evaluating (BQ3–14); 3. SVC—perception, practice, desires and ways of evaluating (BQ15–20); 4. the respondents’ roles, education, backgrounds and particular competencies in sustainability (BQ20–23).






3. Results


The results of the two surveys were collected and processed through Power BI between February–April 2022. Power BI is a collection of software services, apps and connections that combine to transform disjointed data into robust, visually immersive and interactive insights. Two dashboards, one per survey, were established in Power BI to analyse the survey data by cross-referencing categories of questions and identifying significant trends.



3.1. Description of Data and Analysis, Survey 1


In Survey 1, the company managers were asked about their sustainability practices and strategic considerations. A significant part, 74%, of the DA members are small firms (1/2–4 employees), medium-sized firms (5–9/10–19 employees) make up 16% and 10% are large firms (20–39/40-400 employees—large firms are titled “40+” in the following figures). Small firms stand for less than 10% of the turnover of the entire Danish architecture industry, and the 10% largest firms stand for 75% of the entire turnover, as shown in Figure 1 (source: Danish Association of Architectural Firms).



3.1.1. Identification and Company Size, Subject Areas and Readiness for Sustainability


The percentage of large firms answering Survey 1 is more significant than the number of large firms in total in the DA (Figure 2). The more considerable turnover of the large firms is thus even more evident in the response rate. Likewise, the differences between large and small firms are more apparent regarding affiliation with countryside or city, clients, areas of task and the degree of commitment to sustainability.



The respondents were asked to name subject areas of work. Subject areas (VQ3) are, from most to least widespread: ‘Private housing’ (private, new construction, transformation, renovation, restoration), ‘Client advice’, ‘Office building’ (new construction, transformation, renovation, restoration), ‘Area Development’, ‘Education buildings and institutions’, ‘Urban planning’, ‘Affordable housing’ (new construction, transformation, renovation, restoration), ‘Sports and culture’, ‘Landscape’ and ‘Other’ (including specialist consultancy on sustainability topics), with a majority of smaller firms practicing within ‘Private Housing’ and ‘Client advice’, and larger firms practicing within the remaining areas. More large firms work on ‘Affordable housing’ compared to other work areas.



The respondents were asked to self-assess their readiness for the upcoming obligations regarding LCA (VQ4) (Figure 3). They were also asked to self-assess their expectations regarding the future market for sustainable buildings (VQ5), their levels of competence and their experiences regarding client demand following introduction of the obligations (VQ10).



All respondents expect the demand for delivery of sustainability to increase in the coming years, though not to 100% (VQ5). The percentage of primarily small firms that expect that up to 25% of their turnover will involve sustainable building is 41%, while just 17% expect a figure in the range of 75–100%. The percentage that feels that they still need more time to prepare for the mandatory sustainability requirements (by 1 January 2023) is 46%, while just 6% feel ready. Proportionally, more small firms feel that they need more time to be ready, and proportionally more large ones do feel ready (VQ4).



More than 50% of the respondents experience clients asking for stand-alone sustainable solutions rather than coherent, integrated, sustainable building concepts, while 20% (many of which are among the larger firms) face demands for sustainability-certified buildings. In addition, 10% of the respondents, mainly from small firms, find that clients need to demand sustainability more explicitly or find that their demands are diffuse (VQ10). These trends are confirmed in the individual comments in response to VQ10.



Most small firms among the respondents design private homes for private house owners. Private house owners are less capable or willing to demand sustainable construction than larger professional clients. Therefore, it is reasonable to assume that the demand for sustainable solutions is lower among private house owners than among the more professional clients of medium and large firms with broader portfolios of more extensive projects (VQ1–3).



Despite national policies and frameworks, most respondents find that clients can only be somewhat exact while demanding sustainable construction. At the same time, larger architectural firms that work with large, professional and international clients experience more qualified demands than smaller firms serving less professional and smaller clients.




3.1.2. Daily Practice Regarding Sustainable Performance, Deliveries and Services


The respondents were provided with opportunities to self-assess their practices and their levels of maturity regarding how they understand sustainability in the day-to-day running of their businesses (defined as operations) and in designing for the built environment (defined as deliveries) (VQ6–9). About half of all respondents declared they perform sustainably in both day-to-day operations and their projects’ solutions (VQ6). It can be noted that sustainability is understood as ‘business development’, ‘continuing education’ and ‘knowledge sharing about sustainability’ more than as ‘green accounts’ or ‘green procurement’, especially among the larger respondents (VQ7). The percentage that answered that they do not perform sustainably was 7%, either in the day-to-day running of their business or in designing solutions, although they would like to. This is especially the trend among small businesses.



Half of the respondents state that they always design integrated sustainable solutions, and another quarter considers sustainability to be a core issue in their design, when asked about sustainable deliveries. The remaining quarter thinks of sustainable design as add-ons, among which is a relatively high number of small businesses (VQ8–9).



Smaller firms find it more challenging to allocate time to documentation and continuing education than larger firms. Predominant tendencies to regard sustainable solutions as questions of using common sense in the design can be traced among the individual comments to VQ6, VQ7 and VQ9, as can some scepticism and uncertainty as to whether clients are committed to achieving sustainable building. For example, a noticeable reply to VQ9 is: “Good architecture is sustainable. Good buildings are never demolished. They are being renovated and transferred to other uses, but they remain in being. The environmental impact is low”. Such statements are plentiful and make it seem that most of the respondents may be more oriented towards designing “sustainably” out of common sense rather than towards running their firms in environmentally sustainable ways and that the willingness to calculate environmental value is somewhat absent.




3.1.3. Expectations Regarding Development and Skills Needs


The respondents were provided with opportunities to self-assess their sustainability practice in VQ11 regarding how often they deliver sustainability as CE, LCA, LCC and SVC services. The following figure (Figure 4) shows that most respondents still do not deliver sustainability often.



The deliveries are split up into whether the respondents deliver more or less (Figure 5):



More than 50% claim that they only deliver a few sustainable solutions. A general claim is that SVC is more often delivered than the CE, LCAs or LCCs. Among the individual answers, it can be noted that some respondents distance themselves from categorising their deliveries and state that “…it cannot be put in the formula” and that “… all that ‘circular’ is mostly buzzwords for greenwashing. The good architecture delivers in itself”.



The respondents were offered opportunities to self-assess their confidence levels regarding delivering sustainable solutions and at what points they want to build competencies for this in VQ12.



The self-confidence regarding the ability to deliver sustainable solutions seems relatively high at a general level (Figure 6). However, individual comments to VQ12 describe different levels of engagement from intentions being in the top five to intentions to deliver sustainable solutions only when the client demands this, and going even further to intentions of not wanting to make sustainable solutions at all.



The deliveries are split into CE, LCA, LCC and SVC services to analyse the fields within which respondents see a need to build their competences and to what degree. Asked directly about specific needs, there are more wishes for competence building within LCAs, LCCs and the CE (VQ12–13) than SVC (Figure 7).



Almost 50% of the total number of respondents (VQ11) still say, when directly asked, that they rarely or never deliver sustainable solutions, despite the trends according to VQ9. The remaining 50% offer varying degrees of sustainable solutions. There is a slight over-representation of large firms among the respondents who deliver sustainable solutions in more than half of their projects.



The predominant trend about levels of ambition to improve reveals that a majority feel that they should improve in a controlled way (… “a little bit” …). Among those who want to go further than a little bit or who already feel safe, there is a slight majority of larger firms. The ambitions are predominantly within the fields of LCA, LCC and the CE (VQ12), which can be characterised as fields, which can be calculated and evaluated numerically. The amount of paperwork connected to documentation as such worries the smaller firms.




3.1.4. The Respondents’ Roles, Education, Backgrounds and Particular Competencies in Sustainability


Questions VQ14–18 are about the respondents’ roles, backgrounds, company roles and expert knowledge and experience about sustainability. The general impression given by the answers is that the respondents acknowledge that they need to be more qualified on the topic of sustainability. However, they are also sceptical about the relevance of sustainability in daily practice.





3.2. Description of Data and Analysis, Survey 2


Survey 2 dives further into operational matters on selected issues while asking questions directly to what are assumed to be advanced practitioners on sustainability.



3.2.1. Identification of Competency, Expectations and Needs


Two thirds of the respondents in Survey 2 have specific roles as operational sustainability managers or equivalent figures in the participating firms. They characterise themselves as personally engaged in sustainability to a high degree. The remaining third comes from small businesses and are often managers who have responded to Survey 1 (Figure 2). Therefore, these respondents can represent their commitment and understanding of sustainability not as a personal commitment but rather view sustainability as something they take responsibility for because they have to. This relationship may play into the findings of Survey 2 (BQ1).



It is assumed that operational sustainability managers may think differently regarding status, practice and needs in Survey 2 than the strategic company leaders responding to Survey 1. One question about the need for competence building posed to business leaders in Survey 1 (VQ13) was therefore also posed to the sustainability managers in Survey 2 (BQ2) (Figure 8 and Figure 9).



A deviation can be observed as business leaders prioritise the CE, LCAs and LCCs evenly and SVC somewhat below (VQ13) these, while sustainability leaders prioritise LCAs over SVC (BQ2) very clearly. In addition, the sustainability managers are very concrete in their comments upon their desire for competence building in sustainability matters and focus on the upcoming sharpening of the building regulations regarding documentation and technical solutions.




3.2.2. CE, LCA and LCC—Degree, Desire of Knowledge and Ways of Evaluating


It is anticipated that the CE, LCAs and LCCs will receive special attention from the Danish construction sector because of the stricter legislation being introduced in January 2023. Therefore, the CE is addressed as a strategy for achieving sustainability, and LCAs and LCCs are addressed as tools for assessing sustainability in Survey 2. The purpose is to map out how the respondents prioritise seeking more knowledge on the CE, LCAs and LCCs.



The business leaders (Survey 1) consider SVC to be a vital part of their brand and communication. In contrast, the sustainability leaders (Survey 2) are more focused on documenting the numerical values of LCAs and LCCs. The respondents desire upskilling in all three areas (the CE, LCAs and LCCs).



Regarding LCAs and LCCs, a trend is noted that the respondents entrust the actual calculations to engineers in many cases, mainly in the smaller firms. Very few respondents feel so knowledgeable about the three themes that they will take it upon themselves to teach LCA and LCC to others (BQ3–12) (Table 1).



The respondents also commented individually on the pros and cons of these matters. Simultaneously, some expressed scepticism and stated that “… there is much hot air around CE” and that “… LCA is technocratic and greenwashing”. Others were concerned about the distribution of risks and responsibilities in the value chain and worried about further complications in private construction cases, which are also traced in the comments, as taking away the focus from the actual purpose of designing good building projects.



There is an obvious commitment to the topics in the individual comments, but also particular uncertainty, scepticism and concern due to expectations of a specific documentation burden arising because of the CE and LCA. It is clear that respondents wanted to prepare for the stricter requirements and that the acquisition is considered to be a steep learning curve. Some respondents would like other specialists aside from the architects to take charge of the LCA, and some mark a significant distance from the topic.



In so far as LCC is concerned, something similar stands out concerning the distribution of the responsibility for the lifetime considerations of buildings. There is, however, a specific desire to handle lifetime considerations in order to identify appropriate solutions for long-lasting architectural quality.




3.2.3. SVC—Perception, Practice, Desires and Ways of Evaluating


SVC is more complex to understand conceptually than LCA and LCC and more challenging to relate to specific assessment methods [17]. The respondents were asked to describe their understandings of SVC in daily practice and the level of competencies in daily routines (BQ15).



Thirty-nine respondents commented and provided a list of descriptions of SVC going in many directions. Many statements among the comments demonstrate the respondents’ views of themselves as consultants being indeed capable of handling the social aspects besides technical issues, such as (quotations):




	
“… the understanding (is) that residents primarily want a place they can afford to live in and have the opportunity to feel safe, to belong and pride in where they live. Meaning fullness is about how the physical environment can help create this”;



	
“… social sustainability (is) completely integrated and, of course, part of our practice and our projects”, “… we promote (it) in all phases of our projects and (…) we use many words for it: a listening approach to ground the project and in how people will use it, co-ownership, architectural quality, durability, robustness and beauty”, “Ease of use and accessibility”, “Security-creating and eventful”;



	
“… the effect of architecture. The architecture supports the lived life and the results one wants to achieve. For example, well-being, productivity and knowledge-sharing in an office building. Or well-being, learning and movement in a school”;



	
“… social sustainability is a concept in itself—not just a quality that contributes to promoting environmental and economic sustainability …”.








The respondents were also asked to categorize SVC by selecting suggested headlines to sum up their understandings of SVC (BQ16) (Figure 10)



The respondents were then asked how they document and evaluate SVC today (BQ17). The percentage who do not document or evaluate SVC at all is 41%. The percentage who answered the methods suggested in the survey (interviews, observations, questionnaires and post occupancy evaluation (POE) [68]) is 26%, while the remaining 29% provided very diverse and individual answers to the question.



The percentage of respondents who felt they needed to learn more about assessing SVC (BQ18) is 55%. Most respondents out of the 55% want to improve in documenting SVC after a project is completed when given the opportunity to choose between different aspects hereof, while the lower proportion prioritise communication with potential clients (BQ19). The other 45% felt they did not need to learn more about documenting SVC (BQ18). One statement, “The subject is implicit in one’s work as an architect, and there are already far too many extreme documentation requirements”, stands out in the comments in response to this (BQ20).



The focus for some is that SVC can be key when it comes to environmental and economic value creation (BQ16). Many respondents see SVC as an implicit core discipline for architects and as an indirect sustainable quality. Most claim they always work for “Mental well-being—e.g., aesthetics, health, healing architecture, well-being and livability”. However, they are aware that SVC definitions are manifold and often unprecise (BQ15). Almost half of the respondents say they do nothing to document SVC (BQ17), based on the idea that architecture is SVC in itself and needs no further documentation. Therefore, they are not interested in having additional documentation requirements imposed on them. At the same time, however, two thirds consider it necessary to be upskilled to evaluate SVC (BQ18).




3.2.4. The Respondents’ Roles, Education, Backgrounds and Particular Competencies in Sustainability


Most respondents deal with sustainability management, architectural design and project management (BQ21). The percentage that answered the questions on continuing education in Survey 1 is 30%, 39% of which had no formal continuing education on sustainability (BQ22). Another 12% are DGNB consultants [69]. A quarter of the respondents answered that they only have limited general knowledge of sustainability (BQ23), while fewer than 10% claimed they have good knowledge.





3.3. Findings across Survey 1 and Survey 2


The respondents’ significant commitment to sustainability and the circular economy can be noted. However, many respondents, especially in the smaller firms, seem reluctant to offer sustainable solutions and shy away from scientifically documenting sustainability. The smaller firms are especially concerned about the extra burdens of handling sustainability in their daily practices.



Uncertainty about definitions of sustainable building and operational sustainability causes scepticism in handling sustainable building and renovation. In general, the respondents claim that there needs to be more clarity around sustainable building. Most respondents, especially the smaller firms, experience limited demand for sustainable building, SVC or the CE, unlike the larger ones. Additionally, the respondents note that the clients need to be more aware of the implications of their expectations. There is some frustration about the lack of demand, a situation that makes it challenging to address and assess SVC and thus the CE in construction processes. However, the respondents do expect the demand to increase and improve due to national and legislative attention.



There is an evident gap between the smaller and bigger firms regarding the handling of sustainability through the CE, LCAs, LCCs and SVC. The larger firms feel better prepared and more confident than the smaller firms, except when the smaller firms are specialist consultants.



Many respondents are groping concerning implementing, evaluating and documenting the social components of sustainability. More attention needs to be paid to assessing SVC because unambiguous definitions of SVC make concrete documentation difficult. Therefore, it appears more manageable for the respondents to relate to quantitatively assessing and evaluating the CE, LCA and LCC rather than SVC with its lack of precision. The respondents associate SVC with their understanding of social conditions as design parameters. In many cases, the respondents see themselves as promoters of self-defined approaches to holistically creating sustainable buildings with implicit SVC. This sentiment can be found in a statement such as “The subject (SVC) is implicit in the work of an architect”.





4. Discussion


The building industry is slow to change, as there are significant financial risks and thus a limited willingness to experiment and embrace new ways to plan and collaborate between the parties involved [70,71,72,73]. Therefore, a significant change in perspectives on buildings’ lifetimes challenges the building industry regarding its management of sustainability. Furthermore, the very different interests of stakeholders complicate sustainability management even more. On top of this, competing interests between short- and long-term profitability indicate that more holistic and operational instruments and methodologies are needed to support comprehensive decision making for builders and consultants during the construction processes of affordable housing [9].



Absolute sustainable development [74], i.e., development that meets both environmental boundaries and social challenges, triggers a particular fear reaching out for the parties involved in the construction value chain due to their uncertainty in dealing with this complexity. Additionally, a concern is raised regarding the risk of additional documentation burdens. Architects already feel that the daily practice is so complex to challenge that they consider their true professionalism even further. In addition, the standard view of buildings as short-term investment objects does not create an incentive to look at the long-term co-benefits from a social perspective, which also opposes a focus on qualitative value creation through construction and renovation.



A general understanding of the CE as being instrumental dominates the perception of sustainability in addressing the most fundamental issues of sustainable development from this perspective. The primary focus is currently on the environmental issues, which can be measured using LCA and LCC concerning short-term investments from a production point of view [75] rather than social, more volatile, long-term issues from a social point of view.



The circular transformation of the construction sector does, however, require the integration of environmental, economic and social value creation at several levels. One such level is a lifetime perspective that goes beyond the initial costs to support the regeneration of resources in a future perspective [17] in order to meet the Paris Agreement [76]. Moreover, an integrated approach requires a shift in mindset from the prevailing linear economic paradigm based on material growth to a circular economic paradigm that is in balance with the present natural basis [1,5,77,78,79].



Assessment tools to support decision making in the building and renovation of affordable housing from a social perspective need attention regarding more than solely environmental issues in a sustainable future [17,78]. The building industry—and indeed the architecture profession—need to control the assessment tools that should help highlight the increasing long-term economic value creation related to improving building projects’ social features or SVC [40]. As a result, socioeconomic value creation associated with socially sustainable perspectives for the built environment should be prioritised in project economics. As another result, the economic relevance of SVC related to projects’ sustainability should be considered and evaluated [79]. The approach should be based on understanding the economics of the built environment not only as project costs but also as socioeconomic means. With this, economics also contribute to and support environmental value creation through a reduction in environmental impacts in the form of SVC that can improve social conditions (as conceptualised in the Doughnut Economy [77] and by the Ellen MacArthur Foundation [80,81,82]).



Where affordable housing is concerned, it is particularly relevant to implement a link between public investment and its effectiveness from an SVC point of view so that the economic co-benefits from the CE can become concrete and integrate parameters in socially sound building and renovation projects [83]. There is a need to improve assessments of economic value creation from a social perspective in an integrated way, such as life cycle sustainability assessment (LCSA) [17,84] to support the implementation of the CE. The necessary development is illustrated in Figure 11.



Environmental and economic value creation can be assessed through LCAs and LCCs. However, LCA tools are manifold [85] and must be handled carefully. LCC helps to assess the economic features of cost savings but is primarily a one-dimensional evaluation tool. Tools for assessing the social components of sustainability, such as social value creation, exist theoretically, e.g., social LCA (S-LCA) and social cost benefit analysis (SCBA) (These tools must be developed further if socio-economically sustainable value creation is to be assessed in an integrated way, as S-LCA cannot be merged with LCC and LCA [17,86].



There is an urgent need to speed up the implementation of a CE [74,76]. Two points will therefore need attention in the attempt to support the development of an integrated tool for the assessment of the CE, namely the evaluation and documentation of SVC and the role of architectural firms in these processes.



4.1. Evaluation and Documentation of SVC


There is a significant focus on building competencies in handling the measurable aspects, such as the environmental impacts (LCAs) and the financial impacts (LCCs), in the Danish architecture profession, because of the upcoming revision of the building regulations in 2023. Danish tools, called LCAByg [87] and LCCByg [88], exist for this and LCAByg is the tool to document the environmental impact of all new buildings larger than 1000 m2 in Denmark [89] from January 2023.



Standards and comprehensive methodologies still need to be developed for managing the social components of sustainability and SVC, in the upcoming revision of the building regulations. Therefore, introducing an integrated understanding of these issues [36,39,90,91,92,93,94,95,96,97,98] is necessary. Defining the impact categories for SVC is challenging on several levels. Therefore, it is necessary to develop a terminology and a language for SVC to express and utilize the social impact categories whenever evaluation shall occur.



Two significant high-level initiatives for developing assessment methodologies for social sustainability in the built environment can be taken as a starting point in developing such a terminology, namely the EN 16309:2014 Sustainability of construction works—Assessment of social performance of buildings—Calculation methodology of construction works program [99] and the Social LCA Initiatives [68,69,70].



EN 16309:2014 Sustainability of construction works describes a methodology for assessing the social performance of buildings. The European standard aims to provide specific methods and requirements for assessing social performance while considering the building’s functionality and technical characteristics, both new and existing. The afore-mentioned standard is under revision and will become EN 15978-2. An international task force is working to define its component social impact categories. A Danish member of the task force states that social impact categories such as “accessibility”, “spatial characteristics”, “noise”, “contributions to local well-being” and “resilience” are under debate.



Social LCA Initiatives (S-LCAs) [17,100,101,102] aim to assess the social and socioeconomic aspects of services, projects and products, accounting for both actual and potential positive and negative social impacts along a product’s life cycle. However, there are as yet no standards for S-LCAs for construction. The Guidelines, published by the UNEP/SETAC Life Cycle Initiative [100], is a significant step toward addressing the construction value chain and developing a methodology that may eventually become standardised. S-LCAs work with many social impact categories, for instance, “corruption”, “cultural heritage”, “forced labour”, “health and safety” and “respect for indigenous rights” [101].



The social impacts do not just go in many directions within the two initiatives; they are also perceived differently by different stakeholders. Furthermore, the many stakeholders have different scopes, depending upon localisation in the decision-making process and the building and renovation supply chains. The stakeholders’ different business models complicate SVC even further. Additionally, all parties are likely to feel responsible only for the little piece of the value chain that they can oversee [101,103,104].



Because of SVC’s extreme diversity in impact categories, it is first of all necessary to map how existing interpretations of SVC can be relevant at different levels of complexity and different scales for different stakeholders. This is illustrated in Figure 12.



Here, the proposed social impact categories are mapped in a two-axis graph about ‘stakeholders’ and ‘scope’ while considering a circular phase model for the construction and renovation of affordable housing [17,18,105,106]. Contexts and scales are illustrated with this, within which the architectural firms interact and collaborate with other stakeholders to foster SVC in construction. The purpose is to identify at what level decisions about SVC are taken and by whom. Decisions at the micro-level impact on stakeholders such as individuals and local communities; decisions at the meso-level impact on stakeholders such as municipalities and regions and decisions at the macro-level affect stakeholders such as society and the global community. Differences in what needs to be decided upon at different levels affect the policy-makers, citizens and value chains differently on top of this. For example, decisions on child labour may be taken globally. In contrast, different stakeholders may make decisions about the working environment at a building site locally.



These innovative scientific points are connected to organising, valuing and prioritising social impact categories according to the level at which decisions need to be made and by whom, ranging from the individual to the global level.




4.2. Architectural Firms and SVC


SVC may be measurable in some cases, but most often it is not. This aspect may lead to contradictory and non-sustainable prioritisations in building processes. It is therefore necessary to develop ways of establishing SVC throughout the phases of the building project, in order to assess the effectiveness of public investment in it [78].



The architecture profession has the potential to handle the volatility of SVC and sustainability through design for circularity. At the same time, the architects need to change accordingly [41,105,106,107] to maintain and develop their domain in the value chain [40,41,106,107] when a design process is transforming from a linear to a circular way of thinking. Therefore, it is necessary to specify the social impact factors that it is essential to deal with in all phases of a construction or renovation project.



The respondents were asked about their knowledge and comprehension of SVC, the intention being to identify how architects work with SVC today. However, the respondents’ words and concepts associated with SVC are almost as diverse as the respondents themselves, although they were provided with the possibility to categorise their perceptions (Figure 10). The difference corresponds to the different impact categories mentioned for EN 16309:2014 Sustainability of construction works—Assessment of social performance of buildings—Calculation methodology of construction works program and Social LCA (Section 4.1). Examples include “well-being”, “experienced sustainability”, “functionality”, “inclusion” and “identity” (quotations from personal comments).



Figure 13 describes a possible application for how architects can work with social impact categories in a circular process model. Typical architect services are suggested, based on existing performance descriptions, etc., in the circular design process [17] for building and renovating affordable housing [17,105,106,108].



The circular phase model shows possible approaches per phase in building projects, corresponding to the cadastral and local community levels in Figure 12. Strategies and tools for the assessment of SVC can be identified as a result of this. Evaluating these from the perspective of scale and level can help the architects define what SVC they are designing for and whom it may benefit.



Both socioeconomic and environmental components are essential in assessing the effectiveness of public investments in affordable housing to broaden the current understanding of environmental, economic and social value creation. The aim must be to promote skills so that actors in the value chain in the affordable housing sector can both demand a CE and deliver a CE on demand.



Indicators, methodologies and tools for this are already widely available in the construction industry. However, it is necessary to work with these in a new, integrated and coherent way to support a CE. Institutional indicators are therefore connected with the day-by-day perceptions of architects in a framework shown in Table 2, and the relationship with existing tools is highlighted to help to assess SVC:




	
European institutions recognise the sustainable development goals (SDGs) as tools for sustainable change [107,109]. Therefore, transverse indicators for SVC are pointed out in the first column, using the socially oriented SDGs to verbalise them.








	
EN standards are internationally acknowledged tools. The impact categories discussed in the EN 16309:2014 task force are related to the SDGs in the second column.



	
Quotations from the architects’ answers from the survey are connected with the SDGs and the related impact categories in the third column to verify the coherence between institutional indicators and architects’ perceptions.



	
The S-LCA methodology can be considered the most coherent tool for handling social LCA for now, as described in the guidelines [100]. The S-LCA categories are related to the SDGs in the fourth column.



	
Finally, already-known evaluation tools and methods are listed in the fifth column, including social cost–benefit analysis models [110,111] (SCBA) as tools to concretise and evaluate SVC. This is to identify where tools could be improved to support the partners’ decision making in construction and renovation processes in the public sector on both the micro- and macro-scale. Indicators, such as the willingness to pay for SVC, can come into play and support a long-term circular economy and sustainable development with this.






As a result, a methodological framework is provided in Table 2 that can be developed further to support dynamic and iterative decision-making processes about goals for SVC in the affordable housing sector.





5. Conclusions


The affordable housing sector has the ambition to combine social housing and physical building initiatives in construction and renovation for rent that everyone can afford. The sector is being subsidised in this effort, thus becoming a lever in Danish economic policy. Many initiatives are already underway in the sector, facing significant efforts in the next ten years.



The sector’s size and scope make it an obvious candidate as a lever for the sector’s transition to a CE. However, public investments in affordable housing are used without the policymakers thoroughly assessing the efficiency and effectiveness of a CE, so there is a need to develop integrated approaches to life cycle sustainability assessments covering SVC.



SVC is an overlooked aspect of the construction value chain. There are a lack of tools and methods to concretise the social components of sustainability for use in the coherent assessment of SVC and the CE.



The architecture profession has an opportunity to manage and document SVC as a player in the construction value chain, but this presupposes that it does in fact take on this task. Therefore, two surveys were conducted among business and sustainability managers of Danish architectural firms to assess the needs and identify the challenges. This is the first time that an overall understanding of the connection between sustainability and social value creation in the building value chain has been attempted within a pool of 95% of all architectural firms in a country.



The surveys show that the Danish building industry still needs to improve its definitions of sustainability and general CE to accelerate progress with sustainable development. Furthermore, a lack of demands is creating uncertainties about services and competencies, as well as insecurity and scepticism in the architectural profession, despite the profession’s inherent prerequisites for managing and documenting SVC. Therefore, the architectural profession in Denmark is hesitating to manage and document SVC for many reasons, for instance, a need for concretisation and a shared language regarding the social components of sustainability.



The survey results have been discussed and summarised to provide a methodological framework of indicators, impact categories and tools that can support the architectural profession in fostering SVC and CE for the Danish affordable housing sector in respect of construction and renovation projects (Table 2).



Based on this, a structured dialogue will have to be conducted with relevant parties in the affordable housing sector (housing associations and architects) to identify needs and expectations and examine how agile decision-making processes can utilize SVC to support CE. Good decisions to integrate physical and social building planning and the renovation of affordable housing depend on future conditions [112]. Requirements change over time, and good decisions require assessing what will be likely or preferred over different periods. Therefore, it will be necessary to develop the framework further with agile decision-making processes within which the complexity of the scope, scale and time can be handled to make proper decisions about the CE, taking Figure 12 and Figure 13 into account. The analytic hierarchy process (AHP) and analytic network process (ANP) [113] will be included as tools to develop further a methodological framework for decision-making support in the affordable housing sector. In addition, recognised frameworks such as ‘Infrastructure Pathways’ [114] and ‘Integrating the SDGs in Urban Project Design: —Recommendations from the Global Future Cities Programme’ [115] will be analysed to describe a methodology for the affordable housing sector.
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Figure 1. Distribution of company sizes across all 700 members of DA/turnover for the architecture profession, related to sizes, January 2022. 
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Figure 2. Distribution and company sizes among 112 respondents in the member survey, January 2022/turnover for the architecture profession, related to sizes, January 2022. 
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Figure 3. VQ4: Readiness to meet upcoming obligations. 
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Figure 4. VQ11: Sustainability deliveries in general, according to company size. 
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Figure 5. VQ11: Sustainability deliveries, character and extent. 
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Figure 6. VQ12, self-confidence level regarding competencies for delivering sustainable solutions. 
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Figure 7. VQ12, confidence level regarding competencies for delivering sustainable solutions and areas with needs for future competence building. 
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Figure 8. VQ13—“At DA, we plan competence development programs to help you achieve your goals. Therefore, we want to hear more about what the company needs in knowledge and input”. 






Figure 8. VQ13—“At DA, we plan competence development programs to help you achieve your goals. Therefore, we want to hear more about what the company needs in knowledge and input”.



[image: Sustainability 15 01849 g008]







[image: Sustainability 15 01849 g009 550] 





Figure 9. BQ2—“At DA, we plan competence development programs to help you achieve your goals. Therefore, we want to hear more about what the company needs in knowledge and input”. 
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Figure 10. BQ16—categorisation of SVC in headlines (Mental well-being—e.g., aesthetics, health, healing architecture, well-being, liveability, etc.; Inclusion—e.g., equality, community, universal design, accessibility, neighbourliness, clear boundaries, etc.; Ownership—e.g., co-creation, participation, co-ownership, etc.; Identification—e.g., identity, community, sense of solidarity, belonging, etc.; Measurable indoor climate qualities—e.g., durability, resilience, flexibility, indoor climate, working environment, social commissioning, post-occupancy evaluation, etc.; Behavioural regulation—e.g., nudging for sustainable behaviour, safety, security, overview, wayfinding, etc.; Activity promotion—e.g., functionality, learning, competence building, etc.; “Leave No One Behind” (LNOB)—the central, transformative promise of the 2030 Agenda for Sustainable Development and the 17 Sustainable Development Goals; Social criteria in DGNB (thermal comfort, air quality, visual comfort, control of the indoor climate, quality of outdoor areas, safety, accessibility, condi-tions for cyclists, architectural quality, plan layout). 
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Figure 11. From present to future, regarding the development of assessment tools for the built environment. Red circles indicate focus that changes over time. 
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Figure 12. Stakeholders and their levels. The underlying phase model is adapted and modified from “What are the challenges in assessing the Circular Economy for the built environment?” [9]. 
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Figure 13. Examples described of services for the planning and designing of SVC in execution, operation and reusing/recycling. The underlying phase model is adapted and modified from “What are the challenges in assessing the Circular Economy for the built environment?” [9]. 
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Table 1. General answers about the CE, LCAs and LCCs—overview of knowledge levels.
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	How Familiar is the Company with …
	CE?

(BQ3–4)
	100
	LCA?

(BQ7–8)
	100
	LCC?

(BQ11–12)
	100



	%
	What is a circular economy?
	4
	I have heard of LCA.
	38
	I have heard of LCC.
	42



	%
	I have heard about the circular economy.
	48
	I let the engineer perform LCA on company projects.
	26
	I let the engineer perform LCC on company projects.
	23



	%
	I practise circular economy in company projects.
	42
	I make LCA calculations in the company’s projects.
	29
	I make LCC

calculations in the

company’s projects.
	31



	%
	I teach circular economy.
	6
	I teach LCA.
	7
	I teach LCC.
	4



	Does the company need to learn more about …
	Yes

No
	87

13
	Yes

No
	95

5
	Yes

No
	78

22
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Table 2. A methodological framework for decision making in social value creation in affordable housing.
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	Indicators—SDGs as Common Denominators
	Impact Categories, Standardisation Work
	Impact Categories, Quotations from Respondents’ Answers to the Surveys
	Impact Categories, S-LCA
	Tools, Micro-Scale
	Tools, Macro-Scale





	Comfort, indoor climate and micro-climate, SDG 3 (“Ensure healthy lives and promote well-being for all at all ages”)
	“Health” (3), “Comfort” (4), “Noise” (15), “Emissions” (16), “Glare/Overshadowing” (17), “Vibrations” (18)
	“Well-being”, “healing surroundings”, “daylight”, “indoor quality”, “comfort”, “health”, “recreation”
	“Health and safety”, “Safe and healthy living conditions”, “Feedback mechanism”
	POE

S-LCA

LCA
	POE

S-LCA

SCBA



	Cultural heritage, place, layout, detailing, functionality, SDG 11 (“Make cities and human settlements inclusive, safe, resilient and sustainable”), SDG 17 (“Strengthen the means of implementation and revitalise the Global Partnership for Sustainable Development”)
	“Spatial characteristics” (5), “Cultural heritage” (13), “Contribution to local well-being” (19)
	“Good outdoor areas”, “meeting places”, “experienced sustainability”, “functionality”, “usability”, “aesthetics”, “place”, “cohesiveness”, “cultural heritage”, “beauty”, “anchoring”, “belonging”, “support for the beautiful life”, “experience”, “presence” and “identity”
	
	POE

SCBA

S-LCA
	SCBA

S-LCA



	Durability, SDG 12 (“Ensure sustainable consumption and production patterns”)
	“Adaptability” (2)
	“Long lifetime”, “good quality”
	“Supplier relationships”, “Consumer privacy”
	LCA

LCC

S-LCA
	LCA

LCC

S-LCA



	Human rights and no conflicts, SDG 16 (“Promote peaceful and inclusive societies for sustainable development, provide access to justice for all and build effective, accountable and inclusive institutions at all levels”)
	
	“Identity”, “promote social agenda”
	“Prevention and mitigation of armed conflicts”, “Delocalization and migration”, “Respect for intellectual property rights”
	S-LCA

SCBA
	S-LCA

SCBA



	Inclusion, SDG 5 (“Achieve gender equality and empower all women and girls”), SDG 10 (“Reduce inequality within and among countries”)
	
	“Equality”, “involvement”, “ownership”, “diversity”
	“Equal opportunities/discrimination”
	POE

SCBA
	SCBA



	Innovation, SDG 4 (“Ensure inclusive and equitable quality education and promote lifelong learning opportunities for all”), SDG 9 (“Build resilient infrastructure, promote inclusive and sustainable industrialisation and foster innovation”)
	“Biophilic design” (14)
	“Innovation”
	“Access to immaterial resources”, “Technology development”
	S-LCA

LCA
	S-LCA

LCA



	Leave no one behind, SDG 4 (“Ensure inclusive and equitable quality education and promote lifelong learning opportunities for all”), SDG 8 (“Promote sustained, inclusive and sustainable economic growth, full and productive employment and decent work for all”)
	“Accessibility” (1), “Working environment” (7)
	“Inclusion”, “Universal design”, “Communal houses”, “Accessibility”, “Ownership”, “Co-ownership”, “Interaction”, “Diversity”, “Belonging”, “Transparency”
	“Freedom of association and collective bargaining”, “Child labour”, “Fair salary”, “Working hours”, “Forced labour”, “Contribution to economic development”, “Equal opportunities/discrimination”, “Social benefits/social security”, “Transparency”, “Promoting social responsibility”
	S-LCA

POE

SCBA
	S-LCA

SCBA



	Robust communities, SDG 13 (“Take urgent action to combat climate change and its impacts”), SDG 17 (“Strengthen the means of implementation and revitalise the Global Partnership for Sustainable Development”)
	“Resilience” (8), “Climate change resilience” (11)
	“Robustness”
	Community engagement, feedback mechanism
	LCC

LCA
	LCC

LCA



	Safety and security, SDG 10 (“Reduce inequality within and among countries”)
	“Safety” (9), “Security” (10)
	“Safety”, “security”
	Secure living conditions, social benefits/social security
	POE

S-LCA
	POE

S-LCA



	Quality, SDG 6 (“Ensure availability and sustainable management of water and sanitation for all”)
	“Water quality” (6)
	
	Feedback mechanism
	LCA
	LCA



	Welfare, SDG 1 (“End poverty in all its forms everywhere”)
	
	
	Social benefits/social security
	S-LCA
	S-LCA
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