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This article examines the National Heritage 
Board’s (NHB) foray into employing digital tools 
and provides an account of the milestones of 
this journey and the challenges the NHB has 
overcome in the formalisation of an integrated 
digital strategy. Focusing on websites, social 
media and the growing area of mobile apps, 
this article provides valuable examples for the 
consideration of fellow cultural professionals 
and institutions embarking on their own 
journeys into the digital world. 

1. Websites and portals
HTML Websites (Late 1990s) 

The NHB’s first step into the digital realm 
began with the development of its corporate 
and museums’ website, in tandem with the 
formation of the board and the inception of the 
national museums under the management of 
the NHB in 1993.

Website technology was rudimentary at that 
point in time, and websites were run on basic 

programming languages such as Hyper-Text 
Mark-Up Language (HTML). The operation of 
these sites required a webmaster with a level 
of programming proficiency to be able to edit 
webpages and images, and publish them via File 
Transfer Protocol (FTP).

This was not a sustainable model of 
operation as users needed to be trained in basic 
HTML programming. Thus, the NHB looked 
towards solutions that did not require users to 
have specific technical skillsets.

Content Management System Phase 1 
(2002–2003)

With the advent of content management 
systems (CMS) for businesses in the early 
2000s, the NHB made a strategic decision to 
consolidate its websites into a single system to 
achieve consolidated governance for operations 
and security. 

This exercise to consolidate NHB’s 
corporate website and the websites of the 

Figure 1.

The National Heritage 
Board’s website in 2007.  

Image courtesy of National 
Heritage Board.
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Asian Civilisations Museum, National Museum 
of Singapore, Peranakan Museum, National 
Archives, Reflections at Bukit Chandu and 
Singapore Art Museum into a single CMS was 
executed from 2002 to 2003.

While the move to provide a consolidated 
CMS achieved security and governance 
objectives, operational issues remained. The 
CMS implemented required users to have 
a certain level of programming proficiency, 
which was counterproductive and did not meet 
operational needs. 

As a result, towards the end of the 
development of the CMS, the NHB began to 
source for more operationally sustainable 
solutions for its corporate and museums’ 
websites. These included externally managed 
websites which were administrated by hired 
specialists or a regression to HTML websites. 
As such, the initial goal of consolidating NHB’s 
websites into a single system was not realised. 
This de-centralised digital face of NHB, wherein 

each museum had their own website, would be 
the mode of operation until the next website 
consolidation exercise in 2012.

Putting the collections online with SGCool 
(2005–2015)

In 2005, a concerted effort was made to 
digitise Singapore’s National Collection. 
The key objectives of this project were to 
increase the public’s awareness of the National 
Collection as well as aid the operational issues 
of managing the NHB’s increasing collection 
volume.

This project involved developing a back-
end museum collection system that would 
automate the accessioning process and 
capture t key information about the objects. 
This was essentially the start of a knowledge 
management system for the NHB. Concurrently, 
additional efforts and research resources were 
also invested in enhancing the content of the 
collection. 

Figure 2.

Singapore Collections 
Online (SGCool) in 2014. 

Image courtesy of National 
Heritage Board.
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In 2010, non-classified information from the 
collection was made publicly available in the 
form of a website named Singapore Collections 
Online (SGCool). SGCool provided users 
with a simple search function, low-resolution 
photos and brief write-ups on each item in the 
collection. 

To date, 100% of the displayable items in the 
National Collection been made available online. 
It might also be of interest to note that web 
visits to SGCool increased by 56% from 2014 to 
2015 with an average of four minutes spent on 
the website. This is perhaps an indication of 
a growing interest by the public and museum 
visitors in the National Collection.

This Singapore Collections Online portal 
would eventually be  subsumed under a new 
Heritage Resource Portal that was launched in 
April 2016. 

As a result of this process, the NHB 
developed a better understanding of the 
requisite skillset required for collections 
research as well as the optimal output of 
collections digitisation by a set number of 
cataloguers on an annual basis. The challenges 
faced by this project included the limited 
pool of researchers with relevant knowledge 
expertise that the NHB could tap on as well 
as difficulties in developing an overarching 
editorial direction for the content utilised by the 
website. The need to develop a controlled and 
consistent vocabulary of taxonomy of subjects 
and categories for the collections also became 
evident in this project.

Improving the content in the national 
collections portal will continue to be a focus for 
the NHB, as the organisation looks to promote 
the national collection on a variety of platforms 
owned and operated by the Board . Better ways 
of presentation, improved searchability and 
usability, and integration with non-collections 
data are being explored.

Content Management System Phase 2 
(2002–2003)

As a result of an increased focus on 
cyber security and corporate governance as 

well as compliance with government security 
audit requirements, the NHB consolidated its 
eighteen websites into a single CMS in 2012. 
By that time, business solutions available 
in the market were well-placed to meet the 
diverse needs of the various divisions within 
NHB and relatively comparable to open source 
solutions. This exercise achieved its security 
and governance objectives and brought about 
certain operational improvements.

However, the adopted CMS was 
encumbered by technical issues which were not 
apparent at the point of adoption. The system 
did not allow for scheduled publication of 
webpages and the unique website addresses 
(or URLs) for specific pages displayed were 
unintelligible, resulting in diminished search 
engine visibility.

Users also provided feedback that even 
after various training sessions, they felt that 
using the CMS was too daunting. The system 
was too complex and rigid, while the interface 
was not as user-friendly as initially promised. 
This resulted in the outsourcing of content 
management and web mastering services to 
an external web development vendor at an 
additional cost.

 

Figure 3. The NHB’s website in 2014. Image courtesy of 
National Heritage Board.
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In 2014, the NHB was required to shift its 
entire network of websites to a Singapore 
Government cloud hosting solution. This 
solution would lead to increased security 
compliance as well as allow for transactional 
services (e.g., signing up for e-newsletters 
and events) to be conducted. Up to this point, 
the NHB and museum websites had served 
largely as informational sites with little or no 
interactivity with their audience 

This hosting environment also afforded 
NHB the opportunity to utilise a new CMS. 
Having had the benefit of lessons from previous 
web migration exercises, the NHB then 
conducted a thorough consultation exercise 
with internal stakeholders to map out their user 
needs. The users highlighted accessibility, 
usability and design as their key considerations, 
and a stocktake of content producing divisions  
was conducted. This consultation and 
stocktake contributed to the development of the 
information architecture of the websites.

The migration process was completed in 
2015 when eighteen separate websites were 
migrated onto a single platform. Within 12 
months, the overall web visitorship saw an 
overall increase of 5%. Users have also provided 
positive reports of the usability of the system. 
The CMS improved accessibility to the NHB’s 
content, providing end-users multiple ways to 
search and retrieve information quickly. The 
new CMS also allowed the NHB to provide 
geospatial data of our physical locations, using 
maps to represent our heritage places for the 
first time. However, it is useful to note that some 
constraints continue to exist, in the form of the 
collection of personal data and conducting 
financial transactions, such as the selling of 
merchandise. 

Two websites developed on this CMS, 
namely the Singapore HeritageFest and 
Singapore Night Festival portals, have 
received awards from the Interactive Media 
Council (IMC)l in New York in 2016. Singapore 
HeritageFest website received The Best in 
Class award, which is the highest honour 
bestowed by the Interactive Media Council. As 
stated in its website: “The winner of this award 
has excelled in all areas of the judging criteria 

and achieved a perfect, or near perfect, overall 
score. This winning site represents the highest 
standards of professionalism, standards 
compliance and impeccable planning and 
execution.” 

The Singapore Night Festival received the 
Outstanding Achievement award. The judging 
criteria as stated: “This award, like the Best in 
Class award, is an extremely challenging award 
to win and represents excellence and great 
accomplishment. However, in allowing for slight 
leniency in the judging process, this award 
recognizes that outstanding websites worthy 
of honor and recognition need not achieve 
scorecard perfection. In most cases, these 
sites have received top marks in four of the five 
judging criteria and we believe that by lagging 
slightly in one criterion the entire work should 
not be disqualified.”

Roots.sg: Heritage Resource Portal 
(2014–present)

With the growth of the heritage sector 
in Singapore and increasing public interest 
in heritage matters, the NHB felt it was an 
opportune time to launch a heritage resource 
portal to better provide information to the 
public. 

Targeted at educators, the portal, Roots.
sg, brings together all of the NHB’s resources – 
the National Collection, heritage trails, historic 
sites, national monuments, publications, videos 
and other online media in a single place. Its aim 
is to encourage the discovery of the wealth of 
resources produced by the NHB and content 
partners from the public sector and civic 
groups.

Other than providing an engaging, 
interactive interface for audiences, a key benefit 
of this exercise was that it started the NHB on 
the track of implementing data standards to 
ensure a uniform method of collecting location-
based data. The benefit to the audience is that 
information of national monuments, heritage 
trails, historic sites and heritage places can be 
retrieved quickly through the portal, and related 
resources can be presented to the visitors to 
deepen their exploration of our heritage. In 
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To meet the project’s 12-month 
development timeline, the NHB had to rapidly 
define a useful categorisation that would be 
able to encompass all the different data types. 
The NHB consulted the National Library Board 
(NLB) and learnt that they had developed a 
cultural taxonomy for their resources that 
was localised to the Singapore context and 
was derived from universal data/cataloguing 
standards (e.g., The US Library of Congress: 
https://www.loc.gov/).  

Figure 5. An example of the NLB’s taxonomy that 
established architectural categories (e.g., colonial, 

contemporary, industrial, interior, public) and helped 
categorise heritage places. Image courtesy of National 

Heritage Board.

The NHB then conducted a review of this 
taxonomy and ascertained that a subset of this 
could be used to categorise its resources.  

The NLB also extended advice on the 
operationalisation of taxonomies and how it 
could be applied to the resources. This greatly 
reduced the effort required to devise an entirely 
new taxonomy from scratch. The next massive 
part of this project involved data cleansing 
and tagging. Bearing in mind this content bank 
would constitute more than 125,000 collection 
and non-collection data points, NHB identified 
data sets that could be quickly cleaned up 
and tagged. These data sets had information 
that was 70% complete and would not require 
extensive research to be conducted.

future, such data can also be easily shareable 
with other like-minded organisations.

With this project’s inception, the NHB 
posited the idea that “our museums are 
repositories of our  National Collection and in 
many instances they are national monuments, 
with heritage trails and historic sites in the 
vicinity. Our museums and NHB also produce 
publications and multimedia resources. When 
this comes together in a single place, we can 
deepen engagement with our audiences and 
inspire enjoyable heritage journeys”.     

However, the NHB’s data existed in different 
systems and was not structured to facilitate 
sharing. Bringing together disparate data and 
finding commonalities that could be used to 
link and surface these resources was a huge 
challenge. For example, typical information 
pertaining to a national monument includes 
the gazette date, construction date, architects 
and background information. This information 
was previously grouped into a single text field, 
which made retrieval difficult. This process 
involved reviewing close to 1,000 heritage places, 
obtaining accurate geolocation attributes 
and finally formatting the information and 
placing them in structured tables that could be 
transposed to the system database.

Figure 4. The Roots.sg portal. Image courtesy of National 
Heritage Board.
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Figure 6. Example of tagging of data for public access. Images courtesy of National Heritage Board.

Heritage places are presented visually using maps on Roots.sg

Typical presentation of a heritage place on Roots.sg Recommended content is now readily available due to the 
new taxonomy

The data sets comprised the non-
collections resources that include physical 
heritage locations and multimedia resources 
and numbered about 1,000. The collections data 
had its own existing taxonomy, but the scale of 
integrating these two taxonomies was massive, 
and had to be taken on a separate track.

The clean-up and tagging of the non-
collections data involved two staff working full-
time to ensure that each resource’s write up was 
updated with accurate data values assigned 
to the appropriate back-end fields, along 
with ensuring that each resource was tagged 
relevantly.This process took three months 
whilst running concurrently with development 
of the front-end website.

The key performance indicators for this 
website included page views and time spent. 
To achieve this, the NHB decided early on that 
the website should maximise every opportunity 
to profile related resources to encourage 
deeper learning and exploration of the heritage 
resources. Based on the taxonomy adopted, the 
NHB developed a machine logic that actively 
recommends related content to the visitors. 
This involves making sense of how each piece 
of content relates to the taxonomy, and applying 
both contextual and logical tags to each article 
or resource. With the logic in place, the system 
recommends articles and resources to visitors 
that have the most relevant tags to the current 
article that they are browsing.
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For example, in the Jubilee Walk heritage 
trail, the start point on the trail is the National 
Museum of Singapore. Besides learning about 
the significance of the National Museum, 
visitors are also recommended more sites on 
the Jubilee Walk, other national monuments 
within the vicinity, activity sheets as well as 
virtual tours such as historic bridges over the 
nearby Singapore River.

Along with consulting internal stakeholders 
during the development of this project, the NHB 
had the privilege of tapping on the expertise of 
its Digital Resource Panel, who was consulted 
on key design and functional issues. This 
panel consists of expert practitioners in arts 
and culture (from organisations such as 
Singapore’s National Library Board and British 
Museum) as well as user interface.

 
During the development of the website, 

the NHB also felt that the content was still 
segregated and the NHB was not reaping the 
full benefits of a consolidated content bank. 
Hence, the NHB developed content in the form 
of stories which have an evergreen thread.

In our World War II story, many resources 
are showcased in a single article. These include 
World War II artefacts from our collections, 
heritage trails, historic sites, magazines as well 

as videos. This method of delivery allows the 
visitors to discover more resources on the topic 
that they have searched for.

Each story brought together various 
content elements such as heritage trails and 
national monuments to an object in the national 
collection. Moving forward, a steady stream of 
content will be produced or re-purposed from 
offline sources to be featured on Roots.sg 
This will include articles that better illustrate 
NHB’s programmes and initiatives as well as the 
conversion of printed publications (e.g., Muse 
SG) to digital format.

Roots.sg was launched in April 2016 and is 
projected to achieve one million page views in 
its first year of operation. As the main content 
bank facing the public for the NHB’s heritage 
resources, this portal will be a key driver in the 
organisation’s Digital Engagement Strategy 
and aims to deepen audience engagement with 
Singapore’s heritage. 

Websites: Lessons learnt

The NHB’s web development journey thus 
far has stressed the need for substantial testing 
of potential systems prior to adoption. It is also 
important to conduct thorough information 
architecture development and conduct 

Figure 7.

The Yesterday.sg blog.  
Image courtesy of National 

Heritage Board.
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(Left) Figure 8. “I Love Museums” Facebook Page.  
(Right) Figure 9. NHB’s Facebook page. 

Images courtesy of National Heritage Board.

functional and user requirements studies prior 
to project development. Stakeholders should 
be engaged early and at key milestones in the 
course of the project.

The NHB recommends that Information 
Technology and Digital teams have thorough 
oversight of the variety of systems that are 
in operation, as this allows for opportunities 
for streamlining of resources and demand 
aggregation can result in time and cost savings.

Each project also affords an opportunity to 
highlight any gaps in knowledge management 
in the organisation that need to be addressed at 
an organisational level. 

2. Social Media 
(2006–present)

Blogs

In 2005, the NHB started exploring the 
viability of operating a blog as a channel 
to deepen engagement with its audiences 
that could increase awareness and cultivate 
conversations about museums and heritage. 

Blogs (also known as weblogs) were considered 
a fairly new communication platform at the time. 
No other government or government-linked 
organisation had embarked on it and NHB took 
a bold step in doing so.

The NHB started its blog by creating 
content pieces that embraced a conversational 
tone with the intention of giving new 
perspectives to heritage or historical subjects 
that were usually perceived as dull and 
uninteresting. 

At that point in time, there were only 
a handful of individuals who wrote about 
museums and nostalgia on blogs. The NHB 
identified the opportunity to bring these 
individuals together as content contributors 
on a heritage blog. The blog started out 
under the Museum Roundtable brand, which 
is Singapore’s informal association of public 
and private museums, to give it a more ground-
up and organic feel Named Yesterday.sg, the 
blog sought to create original content on a 
sustainable basis and was able to do so for 
close to two years.
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Over time, Yesterday.sg morphed into 
an aggregator of heritage content. This was 
because the contributors preferred to publish 
content directly on their own sites. Also, with 
the growth of social media platforms and 
interest in blogs, contributors preferred to grow 
their audiences on their own branded sites.

This initial foray into social media aided 
the NHB in understanding the effort required 
for community management to achieve mutual 
benefits. The NHB learnt the importance 
of identifying popular content themes (e.g., 
behind-the-scenes stories, previews of 
new exhibitions or galleries) which was 
subsequently reproduced on other social 
media platforms. The NHB also realised that it 
should only embark on new platforms if there is 
a sustainable pipeline of quality content to be 
propagated. This became the guiding force in 
all of the NHB’s future digital engagements.

Social media sites

In 2008, the NHB launched its first Facebook 
page with the “I Love Museums” page to 
support its eponymous campaign. As with 
blogs the NHB was considered an early adopter 
from the government sector (Facebook was 
launched in February 2004) of the now-popular 
social media site.

This Facebook page is still in operation, 
long after the conclusion of the campaign and 
has garnered more than 37,000 fans to date. In 
the early phases the “I Love Museums” page 
was used mainly for marketing and promotion to 
complement the traditional marketing platforms 
deployed. There were no content strategies nor 
dedicated resources to further the growth of 
the page. However, over the years it has grown 
organically becoming the key driver in the 
NHB’s social media engagement. One of the key 
thrusts of the Digital Engagement Strategy is to 
cultivate advocacy. Through this page, the NHB 
identifies and cultivates online advocates who 
are still actively engaged and post about NHB’s 
programmes on their own platforms where they 
are acknowledged as opinion leaders.

From 2009 onwards, the NHB’s museums 
and institutions established their respective 

Facebook pages and focussed on a mix of 
original content as well as programme-related 
posts. This was a strategic directive as 
audiences preferred to learn more about the 
venues from the venue owners themselves. 
From late 2013 to 2015, the NHB developed a 
systematic approach to social media content 
and experimented with more original content. 
The objective was to increase engagement with 
the audiences and grow the pages organically. 

Concurrently the museums also began to 
dedicate more resources to their Facebook 
pages and their pages grew both in terms of 
fan base as well as audience engagement. 
The “I Love Museums” page then evolved into 
an aggregator page to share content from the 
various museums’ and institutions’ pages so as 
not to cannibalise each other’s content. 

In 2014, to meet the increased needs 
from divisions to communicate heritage 
issues and promote its larger pool of heritage 
programmes which did not fit naturally into the 
‘I Love Museums” page, the NHB launched its 
official Facebook page. The NHB page offers 
a mix of original content about its resources 
as well as announcements on new initiatives 
and programmes that originate from its non-
museum divisions.

This page has gained more than 8,000 fans 
to date. With the launch of Roots.sg, the NHB 
envisions that its Facebook page will allow 
audiences to better engage with the NHB’s 
content. Audiences can now further their 
interest in specific topics by visiting Roots.sg 
for a more comprehensive experience.

The NHB’s museums and institutions have 
also created profiles and content on other 
social media platforms such as Instagram and 
Tumblr, but face the challenges of maintaining 
a steady stream of quality content and a unique 
persona on these respective sites.

Social media: Lessons learnt

An important lesson is that social 
media engagement should only take place 
if the organisation is willing to commit to a 
sustainable content development pipeline 
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(Left) Figure 10. The Terracotta Warriors mobile app by the Asian Civilisations Museum.
(Right) Figure 11. League Against Evil Mobile App by the Singapore Philatelic Museum. 

Images courtesy of National Heritage Board.

and has the requisite expertise in community 
management. The real time engagement and 
statistics provided by social media sites also 
allow and require organisations to respond 
dynamically and refine their communication 
plans and corporate messages.

 
Social media platforms also provide 

opportunities to identify and cultivate individual 
enthusiasts who can potentially become 
customer evangelists for the organisation. This, 
however, needs to be done with a long-term 
view in mind and commitment on the part of the 
organisation. As social media sites continually 
evolve, it is also important to develop platform 
agnostic content that can be transposed across 
different platforms.

Dedicated human resources who are 
adept in social media communications need 
to be hired as traditional communication 
professionals may not be suited for the role. As 
an organisation’s social media platforms grow 
to become more independent, work processes 
need to be tweaked to ensure integration 
between the marketing and communications 
departments.

3. Mobile applications 
(2011–present)

The NHB started developing mobile 
applications (apps) in 2011, with the Asian 
Civilisations Museum taking the lead with 
Terracotta Warriors. This app offered visitors 
an interactive story-driven tour of the museum’s 
special exhibition and featured augmented 
reality (AR) experiences and mini-games. In 
2014, the Singapore Philatelic Museum offered 
a similar experience in its League Against 
Evil app where visitors who used the app had 
the opportunity to take AR photos with their 
favourite comic characters.

From 2012–2015, the NHB’s Education and 
Outreach division developed mobile apps to 
accompany their heritage trails, which present 
the history and selected landmarks of various 
history-rich areas around Singapore such as 
Tiong Bahru, Jurong and Jalan Besar. Three 
heritage trail apps were launched by 2014, and 
an aggregated trail app, in collaboration with 
the National University of Singapore ,was 
launched in 2015.
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Figure 12. The National Heritage Board’s heritage trails 
mobile app. Image courtesy of National Heritage Board.

In 2015, the National Museum of Singapore 
and Asian Civilisations Museum launched 
mobile apps that enhanced the experience of 
their revamped galleries. The first iteration 
of the National Museum of Singapore’s app 
offered translations, gallery highlights and way-
finding, while the Asian Civilisations Museum’s 
app aimed to enhance visitors’ experience with 
audio-visual content and a selection of self-
guided tours and interactive exhibition maps.

In recent years, the museums have also 
explored other interactives but there has not 
been a concerted effort to look at an overall 
roadmap for the various apps and interactives 
for better synergy across institutions.

Mobile apps: Lessons learnt

Awareness of the availability of mobile 
apps has to be continually communicated on 
both physical and online platforms. The Asian 
Civilisations Museum identified that involving 
the visitor services staff in promoting and 
assisting to install the app on visitors’ mobile 
phones has contributed to the adoption rate of 
the app.

The NHB continues to define the returns 
on investment and key performance indicators 
beyond app downloads and is seeking to 
identify sustainable models for mobile app 
development. Parameters and indicators such 
as whether an app complements the visitor 
experience, what is the mobile app experience 
for different audiences, and the benefits of 
having a mobile app, continues to be assessed 
internally.

Formalising a Digital Strategy 
(2014–present)

Recognising the rapid growth of online 
and social media platforms in Singapore and 
the advantages the NHB has reaped from 
using digital media, the NHB formulated 
its Digital Engagement Strategy in 2014 
with the key objectives to improve access 
to its resources, deepen engagement with 
audiences and cultivate heritage advocacy. 
Internal outcomes include improving the 
technology infrastructure, increasing the digital 

capabilities of NHB’s staff and instilling a 
digital mindset.

This strategy was applied in all projects 
from 2014 till 2016, as the NHB sought to 
make resources and initiatives available and 
accessible on various online platforms, improve 
visitor experience through mobile apps and 
in-gallery interactive applications, as well as 
sustain engagement with advocates. 

The strategy was reviewed and refined in 
2016 to align with the NHB’s strategic priorities 
including Heritage Preservation and Nation 
Building, developing Audiences and Education, 
Research and Organisational Excellence. This 
second phase of the strategy builds on the 
foundation that was laid in the first phase. The 
NHB will continue to enhance the quality and 
types of digital content through digitisation of 
heritage resources, and to increase discovery of 
these resources. 
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Figure 12. The Asian Civilisation Museum’s mobile app. Image courtesy of National Heritage Board.

Figure 13.

The NHB’s Digital 
Engagement Strategy. 

Image courtesy of National 
Heritage Board.

The NHB will also continue efforts in 
fostering a digital perspective and capability 
across its museums, institutions and divisions. 
Most importantly, plans will be in place to better 

understand the customer journey across the 
NHB’s museums and heritage sites, and use the 
derived analytics to improve the overall offering. 
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Looking forward to a digital 
landscape

The continually evolving digital landscape 
provides the NHB with numerous challenges 
and opportunities. The NHB has improved 
in terms of its agility in adopting new 
technologies to meet changing operational 
and communication needs and has continued 
to maintain a high-level of engagement though 
various social media channels. 

There is room for improvement in producing 
quality in-gallery interactive applications, as 
well as mobile apps that will complement visitor 
experiences. There is also still much work to 

be done in terms of knowledge management of 
public facing and internal resources. This will 
be a key focus in coming years.

The NHB is also keen to look at gaining a 
better understanding of our audience’s profiles 
and will bring together various sets of data 
from existing and new systems, such as from 
donor management, volunteer management 
and online ticketing systems, in order to 
further our customer relationship management 
capabilities. The NHB’s digital transformation 
effort ultimately aims to position the 
organisation as a thought leader in the digital 
arena, and evolve into an organisation where art 
and culture, science and technology converge.


