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Abstract
Vernacular architecture provides extraordinary technological and typological solutions, which are the re-
sult of a complex system of knowledge that has evolved through trial and error, in a deep connection to the 
environmental, social, economic and cultural contexts. The goal of the study presented here is to propose 
a tool able to organise vernacular knowledge, both tangible and intangible, by systematising principles, 
strategies, design models and solutions in order to be more easily shared, transmitted and employed in the 
design of new sustainable architecture. The tool, which is developed as part of the project "VerSus+ /
Heritage for People" (Creative Europe Program), is a collaborative Web Application able to map solutions 
and models from vernacular architecture, and to associate and classify them with sustainable strategies. 
In addition to physical objects (cultural landscapes, urban, typological and technological solutions), the 
App will also map the people involved in the knowledge management of vernacular architecture: crafts-
people and professionals in the field of vernacular architecture enhancement and conservation. This tool 
can catalogue solutions and knowledge from different branches of vernacular architecture, and make it 
available to a large audience, such as professionals, researchers, artisans and citizens, who can also di-
rectly contribute to the growth of the vernacular database by adding new information and solutions to the 
App. The idea is to have a user friendly and easy to consult App, able to suggest new solutions to contem-
porary design problems, based on the observation of similar past problems, so that sustainable models 
developed in the past can be adapted to design and construct a more appropriate architecture for the future.

Keywords: cultural heritage; sustainable and vernacular architecture; knowledge management; web map-
ping and mobile applications.

1. Introduction

1.1. Framework

The scope of this work is to present the design 
and the development of a collaborative tool that 
enable users to organise vernacular architecture 
knowledge, both tangible and intangible, accord-
ing principles, strategies, design models and 

solutions, in order to be more easily transmitted, 
enhanced, and used in the design of new sustain-
able architecture. This work is part of the project 
"VerSus+ / Heritage for People" founded by Cre-
ative Europe Program during the period 2019-
2023. At the core of VerSus+ project there is to 
foster the conservation of cultural heritage, en-
couraging a more sustainable approach to 
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contemporary architecture, by learning from a 
contemporary interpretation of locally devel-
oped-cum-traditional adaptive strategies. The 
VerSus+ project builds on the outcomes of the 
earlier project: “VerSus-Lessons from Vernacu-
lar Heritage in Sustainable Architecture” funded 
by the EU’s Culture Programme. Starting from 
VerSus, several principles have been identified 
in order to find out strategies connected to sev-
eral aspects linked to the four key levels of sus-
tainability: natural/environmental, social, eco-
nomic and cultural. Based on these assumptions, 
the VerSus+ People project is implemented with 
the aim of disseminating principles, techniques, 
and solutions of vernacular heritage to different 
audiences, and to reach a wide and varied public 
in order to positively impact society for a better 
and more sustainable development for the future
(Mileto et al., 2020).

1.2. A tool based on people

In order to meet the goal of reaching a wide and 
varied audience, dissemination includes the de-
velopment of a Web Application that can help 
people to access and systematize cases of valua-
ble sustainable strategies. The Web App in this 
sense is collective as it is not merely a virtual cat-
alogue to be consulted, but it becomes a tool for 
people to contribute to organise the vast reper-
toire of vernacular architecture knowledge. 

The Web App is also guided by other important 
VerSus+ aims: 1. to strengthen the role of local 
artisans and craftspeople, as well as companies 
that work on traditional construction techniques 
and materials; 2. to promote the study methodol-
ogy, strategies, activities and principles devel-
oped, and share results not only locally or region-
ally, but on a national scale and possibly even 
internationally. For this reason, the Web App not 
only includes material culture examples (e.g. 
buildings, landscapes, cities, etc.), but also, 
where possible, links to people and institutions 
working on vernacular heritage. Thus, it pro-
motes the creation of a network of people that 
constitute, with their work, an important part of 
what is intangible heritage and knowledge. 

Intangible cultural heritage represented by peo-
ple is an essential feature of VerSus+ project, as 
it can be considered the larger framework within 
which tangible heritage takes on shape and mean-
ing (Bouchenaki, 2003). The inclusion of people, 
institutions and associations as integral parts of 
the tool allow them to be key agents in the pro-
cesses for the revitalization and innovation of lo-
cal architecture (Mileto et al., 2020). Cultural 
heritage, as a form of social construction, is re-
lated to local knowledge narratives that are co-
constructed by the concurrent participation of 
both narrative agents and active receivers; the lat-
ter are also involved in the knowledge making 
process (Ginzarly & Teller, 2021). Through a 
digital platform, the co-constructed and partici-
patory nature of the tool can also enable a larger 
participation which goes beyond localities to be-
come more widespread in space and time. 

The dissemination tool is therefore based on in-
cluding people in two ways: the first is to engage 
with them so that they can contribute to the Web 
App contents (inclusive/collaborative approach), 
the second is to link references to people (profes-
sionals, craftspeople, communities of practice, 
universities etc.) for whatever material heritage 
examples that have been mapped.

1.3. Why a Web App?

The development of an online digital platform is 
a powerful mean for dissemination as it provides 
a ‘space’ not only for documenting, but also for 
creating networks of people. Moreover, as com-
pared to non-digital means of dissemination such 
as print books, a Web App can be constantly up-
dated and integrated with more examples, mate-
rials, and links. This emphasis on new technolo-
gies is important to also establish a connection 
with other digital platforms that can be associated 
with the tool, for example: social networks, spe-
cialised craftspeople websites, websites for video 
sharing, and so on. It is also important to remem-
ber that among digital platforms, the use of social 
media for crowdsourcing grassroots initiatives 
aimed at the co-production of knowledge on her-
itage is still limited and not yet very explored
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(Ginzarly & Teller, 2021). Thus, linking the Web 
App to other digital ‘spaces’, which are constantly 
updated and which foster more public participa-
tion, is a way to expand the limits of the tool itself. 

2. Methodology: approach and design

2.1. Benchmarking on Web Apps and Plat-
forms on Traditional knowledge

Since cultures are constantly changing, the ways 
in which cultural heritage aspects are transmitted 
should also follow these dynamics. The phenom-
enon of digitization has made sharing easier and 
extended the meaning of representation and dis-
semination of cultural contents, making them 
available to a potentially much wider audience 
(Windhager et al., 2019).

Already in recent decades, there is a growing inter-
est in the dissemination of cultural heritage through 
digital systems and there are now many platforms 
which work as public repositories of digital arte-
facts from museums, archives and libraries, such as 

the well-known experience of Europeana or the 
Digital Public Library of America. Windhager et al. 
(2019) collected and assessed some recent develop-
ments of interfaces and different methods of Infor-
mation Visualization (infoVis) to enhance access to 
cultural collections.

For the development of the VerSus plus App we an-
alyzed other similar examples as reference. The 
benchmarking has been mainly focused on plat-
forms and Web Apps that use maps as visual encod-
ing techniques for the collection of cultural data.

A key reference is Lehmbau im Weinviertel plat-
form, which was developed by the project Think 
Spacial! for the knowledge and enhancement of 
earthen architecture in the Region of Weinviertel, 
Austria (Schauppenlehner et al., 2020). An essen-
tial aspect of the project is the interaction with Cit-
izen Science through the involvement of locals in 
the mapping of heritage as well as the organization 
and dissemination of different kinds of materials 
that can be downloaded. 

Name Source Theme and objective InfoVis 
methods

mapadaterra www.mapadaterra.org Collaborative map about earthen architecture. Map
Lehmbau im 
Wienviertel

http://thinkspatial.boku
.ac.at/app/?init=1&aut
h=ASZ5HRMPYNKTG
8N1YL5W

Web App to survey and analyse clay buildings in the Weinviertel 
(Austria). Through digital tools, the project aims to reach a wider 
audience and spread the knowledge of the local architectural heritage.

Map + mosaic

Red de Maestros www.redmaestros.com National directory of good practices in the fields of traditional 
construction and its restoration.

Grid

Europeana www.europeana.eu/en Europeana is the EU digital platform for cultural heritage. It works 
with thousands of European archives, libraries and museums to share 
cultural heritage for enjoyment, education and research.

Grid 

Atlante 
Architettura 
Contemporanea

www.atlantearchitettur
e.beniculturali.it

The atlas is a project endorsed by the Directorate-General for 
Contemporary Creativity of the Ministry of Culture that proposes to 
prompt a more effective “network” perception of modern and 
contemporary Italian architectural heritage combining several 
architectures in thematic itineraries.

Map + grid

Cultural Gems https://culturalgems.jr
c.ec.europa.eu/

Cultural gems, founded by JRC, is a free open source and collaborative 
app to map the cultural and creative places of European cities. It is a 
guide for tourists but also residents, city administrators, and cultural 
third sector representatives.

Map + grid

Cultural Heritage 
Interactive Map

http://arcg.is/0TjSai The project invites the general public, as well as cultural heritage
experts, to browse cultural initiatives and events across Europe using 
interactive story maps online. More than just an information source, 
the web tool serves as an outreach effort to increase the public’s 
involvement in their own cultural heritage.

Map + list

Inventing 
Abstraction 1910-
1925

https://www.moma.org
/interactives/exhibition
s/2012/inventingabstra
ction/?page=home

The digital diagrams allows users to explore the relationships among 
the abstract artists represented in Inventing Abstraction (an exposition 
presented by MoMa in 2012-2013)  all of whom played a significant 
role in the development of a new modem language for the arts.

Network

Table 1. Benchmarking on Web Apps and Platforms 
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Another valuable map-based project aimed at the 
dissemination of information on more sustaina-
ble ways to build is mapadaterra, which presents 
a collaborative cartography of building experi-
ences with natural materials. One of the aims of 
the project is the development of a network of 
people interested in sustainability and natural 
construction that can communicate inspired by 
the platform’s contents.

One more significant reference is the website Red 
Nacional de Maestros de la Construcción Tradi-
cional, which is a Spanish network of artisans 
and masters in local know-how and a directory of 
good practises in the fields of traditional con-
struction and restoration (Garcia, 2019). Its im-
portace is the emphasis on people, therefore on
their knowledge (immaterial heritage) and the in-
volvement of craftspeople and experts in the field 
of vernacular heritage.

VerSus plus App, like all these projects, tries to 
make the best of all opportunities offered by dig-
ital technologies for documentation and dissemi-
nation of traditional knowledge. The community 
engagement component in this project is funda-
mental for two main reasons: the first one is that
it helps to increase the social dimension and the 
feeling of being part of a group, even if virtual, 
and therefore contributes to the development of 
an awareness towards vernacular heritage; the 
second one is that through the production and 
sharing of contents, new meanings of cultural 
heritage can emerge (Calcagni et al., 2019).

2.2. A Case-Based Reasoning approach

The design of the Web App starts from the need 
to create something more than an archive, a cat-
alogue or a map of case studies of buildings, ver-
nacular techniques or craftspeople. VerSus plus
Web App wants to be a tool to provide scholars 
and designers with models, examples, infor-
mation to create innovative solutions, for a sus-
tainable architecture for the future. By adopting 
a Case-Based Reasoning approach, the infor-
mation of the app wants to provide concrete ex-
amples of past solutions, in order to use them to 
solve a particular issue or to better understand it

today. Both Christopher K. Riesbeck, computer 
scientist, and Roger Schank, cognitive psycholo-
gist, are experts in artificial intelligence and fo-
cus their studies on "dynamic memory". This 
concept underpins the theory of CBR. At the core 
of this theory there is the fact that whatever ex-
perience from the past is available to us, it is 
likely that people will employ it as a model for 
future decision making (Kolodner, 1993; 
Riesbeck et al., 1989). 

The CBR approach applied to design is based on 
the idea that a licit architectural solution can be 
drawn from similar cases from past experiences. 
Past scenarios can be re-used, recombined and 
partly revised, to satisfactorily solve a new de-
sign problem that starts from similar needs. 

In order to employ suitable cases from the past to 
solve new problems, it is necessary to classify 
them in a clear and accessible way. Only by mak-
ing its accessibility easier to a wider and newer 
audience, will guarantee that past experience will
be employed (Oxman, 2003).

Indexing keys can be multiple and dynamic, as 
each case contains many related pieces of infor-
mation. In the case of the VerSus plus App, the 
main reading key that we have identified for the 
research and resolution of design problems refers 
to the VerSus methodology (Correia et al., 2014). 
That is, the sustainability lessons learned from 
vernacular architecture have been chosen as at-
tributes for indexing, archiving and researching 
cases and people related to both vernacular and 
contemporary architecture.

Furthermore, the cases were indexed taking into 
consideration their geographical position (they 
can be viewed on a map); the category (Land-
scape; City / town: Building; Building elements; 
Craftspeople; Center of documentation or dis-
semination); the main material or materials from 
which they were made of; and the type of inter-
vention (traditional / vernacular, new, rehabilita-
tion).
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2.2. VerSus principles and strategies for in-
dexing, archiving and researching cases

VerSus methodology approaches the concept of 
sustainability from a transversal, holistic and 
multidisciplinary perspective. The methodology 
is based on three main levels of reading: 1. Three 
sustainable scopes: environmental, socio-cultural 
and socio-economic; 2. Five principles/aims or 
key questions related to each sustainable scope; 
3. For each principle a list of strategies learnt
from vernacular heritage for the design of a more
sustainable architecture.

The definition of the 15 principles and related 
strategies is the result of a deep research work 
that started from the observation of vernacular ar-
chitectures, which unlike standardised solutions 
of modern architecture, have adapted over time 
to local resources, to the limits and the risks de-
fined by the natural as well as the socio-eco-
nomic context.

Principles and strategies related to the environ-
mental dimension of sustainability refer to the ca-
pacity to integrate a settlement, a building, and 
their related crafts with the environmental char-
acteristics of a place, benefitting both from 

Table 2. The sustainability principles and related strategies 
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natural and climatic resources, and by limiting 
pollution and waste. Principles and strategies re-
lated to socio-cultural sustainability refer to the 
capacity to guarantee and strengthen the sense of 
belonging, cultural diversity, local knowledge 
and know-how, personal and community well-
being, social cohesion, the recognition of tangi-
ble and intangible cultural values. Socio-eco-
nomic sustainability principles and strategies re-
fer to the capacity to produce and maintain 
income and social well-being within the territory, 
supporting autonomy, promoting local activities,
and saving resources.

Indexing through the VerSus strategies and prin-
ciples listed in Table 1.2 is aimed at archiving ver-
nacular knowledge to be used in the context of 
problem-solving, where 360-degree sustainability 
is a priority for the definition of new design ideas. 
The list of strategies is not fixed but it can be ex-
panded and adapted according to the choices and 
the entries of the users who will use the App.

3. Implementation: a collaborative and
cognitive Web App

3.1. Designing VerSus plus App: concept

The VerSus plus App is a multifarious dissemi-
nating tool that brings together different aspects: 
documenting and mapping tangible and intangi-
ble elements coming from vernacular heritage; 
looking for references of architectures, land-
scapes, understanding people knowledge where 
sustainable strategies are applied; understanding
the sustainability degree of a case; and creating a 
network where all users can contribute to the 
construction of this database.

The Web App came out firstly as a tool for mo-
bile devices, emphasizing the immediacy of the 
use and the accessibility to anyone from every-
where. It can be used as a map where the icons 
suggest the category of the entries, or by brows-
ing the list of all of them (Fig 1). In this way, it 
is possible to customise the experience using fil-
ters, so that the users can visualise the features 
they need. Users can select according to their per-
sonal interests choosing between different 

categories (from cultural landscape to human 
scale), materials, types of intervention, sustaina-
bility principle and strategies.

By logging in the app, people can insert new en-
tries contributing to the growth of the available 
database. As shown in the last image of the Fig 
1, the sheet of the entries contains some generic 
information (category, address/place, materials, 
period), a brief description, a gallery with images 
and videos, and some references that user could 
simply fill in together with the attribution of tags 
that correspond to sustainability strategies and 
principles of the feature.

A basic profile of the users could be a way to con-
nect people that are members of this network. 
The possibility of sharing references, links, con-
tacts goes with the idea of creating synergies and 
connections with similar realities. For a better 
understanding of the sustainability principles or 
a deeper investigation on the thematic field, visi-
tors or members can find supportive materials.

The first mapping campaign of the various fea-
tures has been done for the two case studies of 
Sant’Antioco (Italy) and Formentera (Spain) and 
then opened to the other inter-project experiences.
The cases already documented in the previous pro-
jects (VerSus, 3d Past) are loaded. The app will be 
subsequently implemented by students and re-
searchers involved in the activities that apply the 
VerSus methodology (Muñoz et al., 2022) and by 
all people that become aware of it and recognize 
its values. Existing networks among scholars and 
professionals in the fields of sustainability and 
vernacular knowledge will be the main channels 
to disseminate the VerSus plus App.

3.2. UI/UX design tools applied to the project 

The design and development of User eXperience
(UX) / User Interface (UI) design of the Web 
App has been preceded by extensive research and 
followed three main principles: User-Centered 
Design (UCD); mobile first approach; “map-
first” approach in data presentation. The three 
principles can be considered, for this project, 
strongly correlated.
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Mobile web cartography is a relatively recent 
field that in the last years has seen a significant 
development. Nevertheless, most of real applica-
tions are still in the commercial sector, and re-
search-based projects are still rare or in develop-
ment (Wang et al., 2017). The present case can 
be included according to Tsou (2013) classifica-
tion in the fifth generation of apps, primarily re-
garding crowdsourcing of data. Mobile-first ap-
proach was applied to the design of visual 
elements and interactions. High value has been 
given to consistency between mobile and desktop 
versions, as well as between map-based and list-
based presentation of the dataset. The preemi-
nence of the former over the latter, as the main 
user interaction model, has guided the whole pro-
cess of design.

The UCD, a widespread design model, was inter-
preted in this particular case mostly as an atten-
tive research about current patterns and practices 
in largely used design of mobile and desktop ge-
ographical applications, primarily navigation 
apps such as Google Maps or Apple Maps 
(Ricker & Roth, 2018). A more specific analysis 
came from the research of real estate websites, 
whose dataset share many common aspects with 
the current use case. The reproduction of patterns 
of behviour found in existing and widely used 
digital tools has the specific 

aim of improving the ability to interact with the 
interface for first time users. The UX design of 
the application is oriented in enable users to in-
teract in easiest way with a complex geolocalized 
database, organized in a highly articulated classi-
fication system. The navigation and UI is studied 
to be accessible in desktop and mobile environ-
ments to all kind of users, granting different lev-
els of detail to both occasional and recurring vis-
itors. Layouts and icons were chosen among a 
series of options following usability tests on a 
sample of potential users.

4. Conclusions: expected positive out-
comes

The value of traditional and local knowledge in 
providing models capable of generating solutions 
that strengthen the identity of the community are 
sustainable over time from a social, environmen-
tal, economic, and undoubtedly cultural point of 
view is widely recognized.

VerSus plus Web App allows to connect archi-
tectural examples and related practical 
knowledge in a semantic network, where concep-
tual links are created by the principles of sustain-
ability, through which we intend to interrogate 
and navigate the remarkable heritage of vernacu-
lar knowledge.

Fig. 1. Versus+ Web App interface
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The use of the tool over time will give us feed-
back on the usability of the Web App, so that we 
can work on its strengths and weaknesses. More-
over, periodic considerations on the system pro-
vide an analysis of the citizens' approach/trends 
and interests in the vernacular heritage and could 
provide an outlook on where we are standing in 
terms of learning from sustainability strategies. 
This is also useful to bridge the gap between ex-
perts and users in order to allow decision making 
processes about urban heritage capable of engag-
ing both experts and civil society (Ginzarly & 
Teller, 2021; European Commission, 2017).
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