
 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 



This is a clip from the 16 October, 2025 recording of the​
Hong Kong Housing Authority​
“Site Safety Seminar for Capital Works New Works Contracts”​
The speaker on stage is Ms Gabriella ZHANG​
Director of Infrastructure Advisory - Greater China, Aurecon​
Her topic is​
“Designing for Safety - Building Secure and Sustainable Communities” 

************************************************ 

(00:24) 
I would like to thank the Housing Authority for the invitation​
I am pleased to share with everyone today​
some key points about Design for Safety​
The main purpose of today’s session​
is to introduce Design for Safety 

Next, I will introduce some risk control frameworks​
which I hope you can apply in your daily work 

Finally, I will also explain​
the roles and responsibilities in Design for Safety​
as well as the key templates and tools​
within this Design for Safety system 

Before formally explaining Design for Safety​
I would like everyone to look at this set of figures​
I believe many of you are very familiar with these figures​
We have chosen Singapore as our benchmarking reference​
As we can see​
that whether in terms of the number of accidents or the fatality rate​
there is still a considerable gap between Hong Kong and Singapore 

This tells us​
that Hong Kong has many unique urban characteristics​
including very high building​



and very high population densities​
Because of this, we need to pay even greater attention ​
to construction safety​
In our daily work​
whether in design, construction​
or even operation and maintenance​
safety must always be the top priority​
at every stage of the work process​
Before introducing some terms and concepts 

I would like to use a simple example​
to explain what Design for Safety means​
I believe Mr James LAM will share more examples later​
but I will first use a small case study​
to show everyone a before-and-after comparison​
The photo on the left​
shows a place that everyone is familiar with​
which is a switch room​
In fact, many cable trays​
or rooms with extensive cable trunking and water pipes​
look like this​
When you look at this photo​
can you identify any safety issues? 

Although there is a platform here for access​
it is actually a major tripping hazard​
Items also cannot be easily moved into the room​
and there is not enough space to use a trolley​
As a result, workers must carry heavy items, equipment​
or tools have to be carried manually​
In future, maintenance personnel working in this room​
will face many difficulties in their daily routines 



If we had considered these issues when designing this room​
before installing these cables or other equipment​
we could have changed the layout​
to the arrangement shown on the right​
We can install the cables about two metres above the ground​
so workers can use trolleys​
and move freely underneath​
to transport materials and tools​
This makes maintenance relatively easier​
and significantly raises the overall safety level​
So this is a simple example to show everyone​
that if we consider future operations during the design stage​
we can create a much safer working environment 

Next, let us return to today’s main topic​
and introduce to everyone the principles of Design for Safety​
We hope these can be integrated into your daily work​
and that everyone can use this approach​
When was Design for Safety introduced to Hong Kong?​
In fact, this Design for Safety system​
comes from the UK Construction (Design and Management) ​
Regulations framework​
It was first introduced to Hong Kong in 2006​
But it was only around 2020​
that the Construction Industry Council set up a dedicated task force​
to study this subject 

At that time, a set of reference materials was also published​
I helped the Construction Industry Council ​
prepare those reference materials at the time​
These reference materials​
have already been applied in 20 pilot projects​
Of course, the Housing Department was also involved 



Therefore, we hope that the principles and materials of Design for Safety​
can be applied more widely across the industry​
In fact, Design for Safety​
as introduced in the diagram just now​
means that we hope to consider​
the hazards, difficulties and obstacles​
that may be encountered during future construction​
or future operation and maintenance​
as early as the design stage or even the planning stage​
and try to address them first through design​
so as to minimise potential future hazards and accidents ​
as far as possible 

In Design for Safety​
there are four key stakeholders​
which are also listed at the lower left​
including the client, designer, contractor and maintenance supervisor​
As we all know​
that design and construction may only take a few years​
but the operation of a building​
may last for 50 or 60 years in Hong Kong 

Therefore, the role of the maintenance supervisor​
can provide many risk-related feedback​
on future operations and maintenance at the early stage 

In addition, for Design for Safety​
we have established a functional role​
This role can be taken up by the client representative​
architect, authorised person or project manager 

The purpose of this functional role​
is to coordinate the entire Design for Safety initiative​
so that voices, opinions, experience and feedback from different sectors​
can be coordinated and integrated across all stages and perspectives​



The core guiding principles of Design for Safety are listed on the right​
The word CORE is shown here​
C stands for Communication and Coordination​
We hope key health and safety information​
concerns and feedback mechanisms​
can be properly communicated among different teams​
Because everyone may views issues from different angle​
So we hope to have a proper feedback mechanism​
where different views can be heard​
O stands for Ownership and Leadership 

This means incorporating health and safety​
into our key business decisions​
Everyone knows what matters most when delivering a project​
Quite often, people first consider cost​
then time, and perhaps quality after that​
Compared to budget and schedule​
people may set different priorities​
When making business decisions​
or selecting materials​
people will consider cost and time​
but does anyone consider safety? 

Probably not enough​
The Housing Department has really done very well in this respect​
So we hope that health and safety​
can also become a primary business decision​
In other words, apart from considering time and money​
safety must always be factored in​
R stands for Risk Prevention and Management 

I believe everyone should already be doing this in your own projects​
for example, identifying hazards​
and then formulating risk mitigation measures​



Design for Safety aims to reduce these risks​
starting from the source, which is the design​
E stands for Evaluation and Training​
Through sharing sessions like today’s seminar​
we hope everyone can learn different approaches​
and help raise safety standards across the industry 

As for the stages and steps​
they may be different from what everyone imagines​
Because our Design for Safety​
covers the planning stage​
all the way to future operation and maintenance 

Therefore, the tools and templates introduced later​
will also cover these different stages 

Next, I would like to introduce the Hierarchy of Controls​
I believe Mr James LAM is already very familiar with this​
Have you seen this inverted triangle before?​
I believe everyone has seen it on different occasions​
In fact, we can start by looking at the bottom of the triangle​
What lies at the very bottom?​
It is Personal Protective Equipment (PPE) ​
which everyone should be familiar with 

The level above that is Administrative Controls​
You may not always use this exact term directly​
but Administrative Controls in fact include​
permit-to-work systems, daily briefings and joint safety inspections​
Everyone may be curious​
because what the industry does most at present​
is PPE and Administrative Controls​
But in this Hierarchy of Controls​
we actually regard them as the least effective measures 



Why is that?​
Because when things are only handled on site​
from a construction perspective​
this is already the final line of defence​
Very often, it is only when no other methods​
that we have to rely on workers or site colleagues​
to implement these measures on-site to maintain safety 

Therefore, we consider this the least effective approach​
So what is the most effective?​
It is the four methods above​
The first is Elimination​
If the hazard can be eliminated entirely at the source​
that is of course the best solution​
This is the most thorough method 

However, it may not be possible in every case​
If we cannot eliminate it completely, what else can we do?​
The answer is Substitution​
Substitution means using lower-risk work processes​
to replace higher-risk work processes​
or using lower-risk designs​
to replace higher-risk designs​
This is Substitution​
The third is Isolation​
This means separating the hazard from people 

For example, by providing an enclosure​
or more simply, using robots to carry out the work​
If people do not need to carry out the work, ​
the risk to them is naturally removed​
The fourth is Engineer Controls​
Engineer Controls refer to reducing risks​
through physical changes​



In fact, during the design stage​
and even with our current Smart Site Safety System (SSSS)​
these can all be regarded as part of Engineer Controls​
Here are some examples, starting with Elimination​
On the left, we can see a worker standing on a working platform​
installing something on an external wall 

If we could avoid working on the external wall​
or if the external wall does not require ​
so much maintenance and installation​
would this risk then be eliminated?​
Of course, this is a very extreme example 

However, we have discussed this with some contractors before​
and they said that using fair-faced concrete for the external wall​
is one of the safest options​
Once construction is completed​
it can be left as finished without further work​
There is no need for bricklaying or glass installation​
which helps reduce the related safety risks​
Of course, if factors such as appearance are considered​
not every project may be able to do this 

This example shows that, on some occasions​
avoiding additional work can actually be the safest approach​
The second example is Substitution​
On the left is traditional scaffolding​
If we use the mobile elevating work platform on the right​
it will be safer 

Another example of Substitution​
which the Housing Department has also done very well​
is Modular Integrated Construction (MiC) and ​
Multi-trade Integrated Mechanical, Electrical and Plumbing (MiMEP)​
because they can greatly​



reduce work processes on site hazards​
and move part of the work to a factory setting​
thereby reducing the hazards of working on site 

In addition, different arrangements can sometimes ​
be considered for work processes 

For example, very often in construction​
we build from the lower floors up to the top​
But sometimes, a top-down approach can also be considered​
Work processes that originally had to be completed at height​
can be changed to be handled at ground level​
This can in fact greatly reduce the risks of site operations 

As for Isolation, it can include fully enclosed guardrails​
or the robots, drones and mechanical technologies mentioned just now​
These all form part of isolation 

As for Engineer Controls​
there is also a very simple example here​
In the example on the left​
there is water on the floor, making it very easy to slip when walking on it​
In fact, a very simple method​
is to use anti-slip surfaces or materials​
This can prevent these risks from arising in the future​
The solution you are now seeing is used at piers​
Piers often use this type of anti-slip material 

As for Administrative Controls and PPE​
everyone is very familiar with them 

For example, Administrative Controls​
include work plans, permit-to-work systems and restricted-entry zones​
Personal protective equipment​
includes safety shoes, safety helmets, safety devices and safety ropes​



Everyone should be very familiar with these​
so I will not emphasise them further 

Therefore, the most important function of the Hierarchy of Controls​
is to help us establish a way of thinking​
When we encounter a hazard​
and need to develop mitigation measures​
we can use this hierarchy to consider​
the best way to reduce that risk 

Next, I would like to introduce to everyone​
the roles and responsibilities​
as well as the templates and tools in our Design for Safety system​
I will not introduce them in detail here​
because the content is relatively long​
In fact, the roles and responsibilities​
have already been briefly introduced just now​
We divide them into three parts​
the Client, the Designer and the Contractor​
I believe there are probably more colleagues​
from the client side here today 

For the client side​
the most important thing is to establish a safety culture​
a safety-first mindset and a risk management system​
and ensure that safety comes first​
throughout the entire project cycle 

At the same time, experience should also ​
be shared with different stakeholders​
At the project setup stage, includes the allocation of roles​
and the setting of key performance indicators (KPIs)​
At the design stage​
designers should be empowered to develop safer designs​



and sufficient communication should be maintained with designers​
so that they understand our expectations 

As for the construction stage​
this includes welfare facilities​
so that workers can work with greater peace of mind​
and without too many concerns​
especially in terms of time​
workers will be able to carry out safety procedures properly​
and reduce risks in their daily work​
There are also other methods such as rehearsals, risk identification​
and carrying out a complete document check ​
at the completion and handover stage​
These mainly belong to the client’s part​
Moving on to Designers​
I believe there may not be many designers here today​
so I will not explain too much 

However, in the whole Design for Safety process​
designers are in fact major contributors​
Because when they design​
apart from considering appearance and practicality​
they also need to consider safety issues​
Not only safety issues during construction​
but also how the whole design can be constructed safely​
and from the perspective of future residents or maintenance supervisors​
they need to consider future maintenance access​
especially access and safety issues at locations such as rooftops​
air-conditioning plant rooms and switch rooms​
This is the role and responsibility of designers 

Finally, for Contractors during the construction stage​
they are key players in Design for Safety​
They must have sufficient safety measures​



and we have also prepared a document​
called the Construction Phase Plan (CPP)​
I will also introduce this document later​
We hope it can help contractors establish ​
a more complete and safer management system 

In addition, of course, it also includes health and safety management​
design management, monitoring and coordination​
These are the series of documents for Design for Safety​
We developed these templates and tools​
to make it easier for clients, designers and contractors​
to put Design for Safety into practice​
There are six templates and tools in total​
The first is the Client Strategic Brief File​
This document is mainly for everyone to include​
possible risks at the planning stage 

In many cases, during the planning stage​
there will already be a document​
containing basic project information​
In the Client Strategic Brief File​
we particularly hope that everyone will record​
the potential risks of the project 

For example, there may be a slope next to the project site​
so slope safety must be considered during excavation​
Or the project site may be at a lower ground level with a river nearby​
which means flooding risk may need to be considered​
Or there may be underground water pipes during excavation​
These are all site constraints and also potential hazards 

Therefore, we hope this information can first be recorded​
in the Client Strategic Brief File​
so that later, whether during design, construction​



or future operation and maintenance​
everyone will be aware of these inherent risks 

The second document is the Red-Amber-Green List​
This is a system we have specially developed​
It can be treated as a practical checklist​
We have organised the possible risks​
those different types of projects​
or different stages of a project may encounter​
So for each project​
we can use this checklist as a reference​
to see whether these risks are present​
If they are​
we suggest recording the identified risks in the third document​
which is the Design Risk Register​
I believe everyone should be quite familiar with risk registers 

The six documents are shown on the screen 

As for the Red-Amber-Green List​
we have now developed different versions for different project types​
including one for infrastructure projects​
such as highways, tunnels, roads and bridges​
There are also checklists for building projects​
as well as RMAA (Repair, Maintenance, Alteration and Addition) works​
In other words, for different types of construction projects​
we have corresponding checklists for everyone’s reference​
because very often, we may not be able to think of every risk 
immediately​
By referring to these checklists​
we can better identify potential risks 

As for the Design Risk Register​
its purpose is to help everyone think further about mitigation measures​



Generally speaking​
everyone should be familiar with the usual columns in a risk register 

For example, it lists out the risks ​
then gives each risk a rating based on likelihood and severity​
and includes a safety mitigation plan​
This is in fact the typical content of a risk register​
The reason we call it a Design Risk Register​
is that we hope everyone​
can go one step further beyond existing risk mitigation measures​
and consider whether the problem can be solved directly through design​
For example, if work at height is involved​
the common measures at present may be to arrange a scissor lift​
strengthen worker management, provide training, ​
and arrange dedicated supervision​
as well as establish more rules and procedures​
so that workers receive more training and guidance ​
on using the scissor lift​
But if we think one step further​
from the perspective of Design for Safety​
can we avoid using the scissor lift altogether​
and adopt a safer measure instead? 

For example, for work at height​
can we provide a permanent working platform​
in advance during the design stage?​
In future, whether for routine maintenance, equipment replacement, 
air-conditioning inspections​
or changing light bulbs, the work can all be done on that platform​
This means we no longer need to rely on a scissor lift​
and can also reduce the risks associated with it​
if we can think one step further at the design stage​
we can in fact solve many problems 



The Red-Amber-Green List mentioned just now​
is divided into work types, categories and details​
so that everyone can refer to it in detail​
If you think a certain hazard exists​
you can fill in “Yes”​
and mark it on the Red-Amber-Green List to assess its level 
This is a very long checklist 

As for the Design Risk Register​
as mentioned just now​
the green section contains the details of the risks​
the black section contains our current measures​
For example, we may now use working platforms​
together with training, monitoring and inspections​
The blue column is a section we have specially added​
where we hope everyone can think one step further​
In other words, from the perspective of Design for Safety​
how can we eliminate the problem at source​
and truly resolve this risk?​
This is the Design Risk Register 

After that, we also have a Pre-Construction Information document​
In fact, before tendering​
we will include the Design Risk Register, the Red-Amber-Green List​
and the Client Strategic Brief file​
together in this Pre-Construction Information document​
This checklist will set out the site safety conditions, client expectations​
safety risks and health risks 

We hope these documents​
can be included together in the tender documents​
so that when contractors prepare their tenders​
they already know what risks they may face​
and can make preparations in advance​



Once the contractor has mobilised to site​
and starts constructing the building or facility​
the main document they need to follow up on​
is the Construction Phase Plan​
The Construction Phase Plan is divided into several parts 

For example, the joint working plan​
which includes some basic information​
such as which stakeholders will be involved in the project​
who the main contractor is, whether there will be regular meetings​
and the emergency response plan​
In terms of health and safety management and operational management​
we hope contractors can integrate their safety plans​
site safety education and training materials​
personal protective equipment requirements and site rules 

In terms of operation​
it also includes logistics, traffic arrangements, welfare facilities​
fire prevention measures and emergency procedures 

In terms of organisation​
we hope that contractors​
can formulate corresponding measures for specific risks 

For example, work at height will usually be present on construction sites​
and very often there will also be confined spaces 

Therefore, through this document​
we hope to guide contractors in establishing ​
a more complete safety management system​
Very often, we find that it is not that contractors have done nothing​
They have in fact done the work​
but very often, they may not know how to organise, integrate​
or consolidate this information​
So we hope this document can become​
a main communication channel​



between contractors, clients and designers​
allowing different parties involved to reach a common understanding​
and work together to address safety issues during the construction stage 

Once construction is completed​
the final document is the Health and Safety File​
For this file​
we also provide a checklist​
This checklist is handed over by the contractor to the end client​
You may have heard of this type of document before​
It includes as-built drawings​
settings and specifications of building management systems​
and even asset registers 

manuals for various systems​
as well as health and safety practices​
and requirements for the disposal of equipment and products​
It serves as a checklist​
allowing the client to check​
whether the contractor has provided all the required documents​
The reason these documents are important​
is that they are very useful for future operation and maintenance 

They allow future users to understand the full history of the earlier stages​
and also know where the hazards are​
so that special attention can be paid to them​
Because very often​
we may have already identified certain risks at an early stage​
such as flooding​
At the design stage, it may not be possible to fully resolve the issue​
and it may not be possible to resolve it during construction either​
But if this information can be handed over ​
to the operation and maintenance team​
they will know that the site may be subject to flooding risk 



Then during daily operation​
they can take preventive measures​
to reduce the serious damage that may be caused by flooding 

Therefore, we place great importance on sharing this information​
between different stages, different stakeholders​
and different responsible parties​
That concludes my sharing today​
I hope everyone now has a better understanding of Design for Safety​
If you would like to know more​
you may approach colleagues from the Housing Department​
They have already prepared the relevant materials 

Thank you​
Thank you for watching 

(30:26) 
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