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EDITORIAL

The COVID-19 pandemic has had a massive impact on numerous sectors in 
various Asian countries, including the design sector. Architects in Asia re-
sponded proactively to the pandemic, not only in terms of the establishment 
of makeshift hospitals and health-care facilities, but also in terms of design 
considerations, technologies, academic research, policy-making, and building 
codes and regulations. The pandemic has also prompted new insights and 
ideas regarding architecture, urban design, and planning.

At this critical moment in world history, it is important that the world hears 
the voices of Asia. Therefore, we have published this special issue focusing on 
how architects in Asia have responded to the COVID-19 pandemic by present-
ing accounts of architectural practices and the views of Asian architects and 
architectural organizations.

This issue includes a diverse collection of articles, conversations, projects, 
and reports. The article titled “Planning Healthcare Facilities for a Pandemic: 
Past, Present, and Future” presents the author’s experience in designing an 
infectious disease hospital to enable isolation and prevent viral transmission 
during the SARS pandemic in 2003 and her recent experience in building com-
munity quarantine centers to contain and isolate close contacts of COVID-19 
patients. The other article shares experiences in disease prevention and an-
ti-epidemic design through transregional and transdisciplinary collaboration. 
The seven conversations present multiple perspectives on the pandemic and 
post-pandemic eras, focusing on issues such as infectious disease control 
through architectural design, design guidelines for isolation centers, emer-
gency management, design strategies for green buildings, office workspaces, 
smart architecture and cities, and the “new normal.” The accounts of three 
projects, Quarantine Camps, Huoshenlan Hospital, and Leishenshan Hospital, 
reveal intense, rational, and passionate design and construction processes 
during the period in question. Two reports, published as an appendix, provide 
guidelines for built environment interventions and health-care facilities.

These discussions, involving different countries, perspectives, and profes-
sions, provide a wealth of positive responses to the COVID-19 pandemic and a 
guide to the “new normal” in the post-COVID-19 era and thus will contribute to 
building a healthy global future.
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ABSTRACT

When the severe acute respiratory syndrome (SARS) epidemic hit Hong Kong 17 years ago, the author led 

the effort to rapidly transform the large acute tertiary Princess Margaret Hospital into a SARS hospital. Today, 

COVID-19 has overwhelmed healthcare systems worldwide. This serious event causes us to reflect on how to 

prevent similar failures in future pandemics. Here, the author shares her 2003 SARS experience in designing 

an infectious disease hospital to enable isolation and prevent viral transmission, also her recent experience 

in building community quarantine centers to contain and isolate close contacts of COVID-19 patients to mit-

igate community outbreak. Effective infection control measures are key to protecting valuable healthcare 

resources, but these measures must be well-designed and readily available when required. Future hospitals 

should be flexibly designed to be sustainable under normal circumstances, yet agile enough to transform into 

infectious disease isolation facilities during a pandemic.

2 The 2003 SARS Experience at Princess 
Margaret Hospital, Hong Kong (HK)

In late 2002, a mysterious pneumonia was be-
ginning to impact Southern China. Rumors were 
spreading, but after decades of relatively good pub-
lic health status, the threat of a flu pandemic was 
not taken seriously. At that time, the author was the 
Hospital Chief Executive of the Princess Margaret 
Hospital (PMH), a 1700-bed acute tertiary hospital, 
and the only designated infectious disease hospital 
in HK.

In late February 2003, a visitor who was carry-
ing the SARS virus came to HK from Zhongshan, 
China. From the nineth floor of the M Hotel where 
he stayed, 17 visitors became infected and rapidly 
spread this super virus throughout HK and around 
the world to Canada, China, Vietnam, and Singa-
pore, among other locations. One of these 17 visitors 
was passing through HK on the way to Vietnam. 
This person stayed for 1 night on the 9th floor of the 
M Hotel. When he arrived in Vietnam, he became 
ill and was admitted to a French hospital in Hanoi 
where he infected 63 local medical staff, including 
Dr. Carlos Ubani of the World Health Organization 
(WHO) who later died from the disease.

Another young visitor to the 9th floor of the M 
Hotel developed pneumonia and was admitted 
to ward 8A of the Prince of Wales Hospital. In this 
ward, he infected more than 200 medical staff and 

patients, resulting in a local community outbreak. 
One infected patient in this cohort was discharged 
home to Amoy Gardens where he further spread 
the virus throughout his block. This transmission 
event was related to a blocked faulty sewage sys-
tem, leading to the SARS outbreak in Amoy Gar-
dens and East Kowloon and throughout HK. 

On March 27, in light of the rapid SARS outbreak 
in Amoy Gardens, the HK government requested 
PMH to be turned into a designated SARS hospital 
to receive newly confirmed SARS patients. The pre-
paratory work of converting an acute general hos-
pital into an infectious disease hospital within two 
days was a monumental task. It was a race against 
time to transfer out the existing non-SARS patients 
and improve infection control measures. Routine 
services were also withheld. At the time, PMH had 
only four properly built negative pressure isolation 
wards, with a total of eighty beds. The electrical and 
mechanical team rapidly installed window exhaust 
fans to all wards to ensure stronger air outflow, cre-
ating a relatively negative pressure environment. 
This is a very important measure to protect staff 
who work in a highly infectious environment. Sub-
sequent air flow studies revealed that “low-level 
exhaust,” a system designed to direct patients’ ex-
haled breath downwards, kept contaminated air 

Table 1
Timeline and  Statistical 
Comparison of the three 
Pandemics

1918 SPANISH FLU SARS COVID-19

Feb.

1918Duration

Total Affected

Death

Nov.

2002
Dec

2019

500,000,000

17,000,000 –
50,000,000 916 1,300,000

As of mid-November 2020

8,422 56,000,000
As of mid-November 2020

Apr.

1920
Jul.

2003

around the world have scrambled to build tempo-
rary healthcare facilities to treat COVID-19 patients. 

To care for the overwhelming number of pa-
tients during these three viral pandemics, different 
styles and sophistication levels of temporary make-
shift hospitals were developed across the world. 
These facilities varied from the historical open ward 
plan during the 1918 Spanish flu to the Xiaotang-
shan Temporary Hospital constructed in 2003 in 
Beijing China to combat SARS. Today, many tem-
porary isolation healthcare facilities have been built 

for COVID-19 patients. They all follow the same in-
fection control principles of contact precaution and 
isolation.

When planning healthcare facilities to meet 
future unprecedented surges in demand, we must 
reflect on the current chaotic situation that has oc-
curred worldwide. We can no longer afford to take 
small steps learned from painful lessons each time. 
Viruses and diseases know no national boundaries - 
it is time to make revolutionary advances to be bet-
ter prepared for the next pandemic. 

ARTICLE

Planning Healthcare Facilities 
for a Pandemic: 
Past, Present and Future

1 Introduction

The 1918 Spanish flu outbreak swept across the 
world near the end of World War I with a devastat-
ing global impact. Between February 1918 and April 
1920, 500 million people (approximately one-third 
of the world's population at the time) became in-
fected in four successive waves, and between sev-
enteen and fifty million people died, making it one 
of the deadliest pandemics in human history.[1]

In November 2002, severe acute respiratory 
syndrome (SARS) originated in Southern China 

and spread to Hong Kong (HK) in February 2003. 
From there, the disease rapidly spread worldwide 
but primarily impacted Asian countries. At the end 
of the epidemic in June, the global cumulative toll 
was 8422 cases and 916 deaths (case fatality rate 
of 11%).[2]

At present, COVID-19 is prevalent worldwide. In 
mid-November 2020, it has afflicted over 56 million 
people and has caused more than 1.3 million deaths, 
with both numbers rising by the day. Governments 

CHIU Lee-Lee

China State Construction 
International Medical 
Industry Development 
Co., Ltd.

KEYWORDS

SARS,  COVID-19, infection control, Infectious Diseases Center, Community Quarantine Centers.
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Figure 1  Infectious Disease Center at Princess Margaret Hospital

Figure 3 Separate clean and contaminated zones

1

3.1 Design Concept
The design of the infectious disease center followed 
four principles:

2
Contain 
contami-
nation

3

Control 
and remove 
contami-
nants

4
Minimize 
physical 
contacts

Figure 2  Separate clean and contaminated cores

away from staff attending at the bedside.
Wards and beds were reshuffled and reas-

signed to create 720 adult and 118 pediatric SARS 
beds. All beds were spaced at least 3 feet apart. 
Notably, infection control guidelines were quite 
rudimentary in those days. Even the WHO was 
changing protocols and recommendations daily. 
The debate over whether SARS was transmitted by 
droplets and/or aerosols created much confusion in 
an already stressful situation. The open-plan inten-
sive care unit (ICU) was expanded from one ward to 
four wards, but unfortunately, it did not have suffi-
cient negative pressure. The preparation work was 
extremely difficult, both logistically and emotional-
ly, with the need to handle staff opinions sensitively. 
Dr. Heymann from the WHO described this task as 
“Building a boat...and sailing it at the same time.”

On March 29, just two days after the official 
announcement, the formal role of PMH as a SARS 
hospital began. The hospital was immediately over-
whelmed with critically ill SARS patients from the 
Amoy Gardens cohort. We accepted nearly 600 
SARS patients in the first few days, including over 
40 requiring intensive care. The ICU is a highly com-
plex setting requiring a team of skilled and expe-
rienced staff. The rapid expansion of the ICU with 
staff arriving from elsewhere can be described as an 
orchestra lacking coordination. To further magnify 
the problem, these were highly infectious patients, 
many of whom required intubation and ventilator 
care. The medical staff were not impervious, and 

many became infected. Those were the darkest 
and most demoralizing days. Fortunately, with out-
side help and with various improvement measures, 
the number of colleagues infected dropped sharp-
ly, and the epidemic in HK gradually stabilized. We 
were fortunate that none of our infected staff died.

The SARS outbreak swept across HK rapidly, 
leaving us no time to think. If PMH had refused to 
accept its new role, the critically ill SARS patients 
would have been admitted to various hospitals 
across HK, paralyzing the entire healthcare system. 
This would have resulted in an uncontrolled out-
break and more infected healthcare workers. This 
painful decision was correctly made without regret 
in the overall interest of HK. After all, the contain-
ment of infection is the most crucial tool in fighting 
a highly contagious disease.

From February to June, PMH admitted over 
1000 suspected or confirmed SARS patients, to-
taling one-third of all confirmed cases in HK, and 
nearly 60% of the Amoy Gardens SARS patients. The 
SARS mortality rate of PMH was among the lowest. 
The staff infection rate was lower than average, and 
all infected colleagues recovered. In this difficult sit-
uation, we made our best effort.

During the onslaught of an overwhelming 
pandemic, decisions are often difficult to make, 
usually with limited information and short dead-
lines. Healthcare providers are on the front lines of 
fighting the epidemic and are among the most af-
fected by the disease.

3 Planning the Infectious Disease Center 
(IDC) at Princess Margaret Hospital

Post-SARS, two official public reviews[3][4] were 
conducted with recommendations for improve-
ments to strengthen infection control measures 
and improve future pandemic preparedness. One 
recommendation was to build the first infectious 
disease center in HK at PMH. This state-of-the-art 
high-tech design infectious disease building was 
put into service in the first quarter of 2007.

The seventeen-story building has a total con-
struction floor area of 21,600 square meters. It was 
constructed with the most advanced technology 
and is designed to be versatile and functional. It 
can operate seamlessly with facilities in the main 
hospital. The IDC was completed in October 2006 
and started operation in April 2007.[5]

The center provides eight independent isola-
tion wards with 108 negative pressure isolation beds 
of which fourteen are intensive care beds. Each 
ward is composed of independent isolation rooms 
with either one or two beds. Each room is equipped 

with electric interlocking double doors, negative 
pressure air conditioning, and a high-efficiency 
particulate air (HEPA) filtration system. Special pro-
visions include diagnostic radiology capabilities, a 
biosafety level-3 laboratory, and operating and de-
livery rooms. The building is connected to the main 
hospital via a link bridge for the easy deployment of 
resources and access to medical facilities.

The infection control team was consulted at 
each stage of the project to ensure that the design 
and physical layout of the facility met the required 
infection control measures. It is crucial to incorpo-
rate infection control measures in the early stag-
es of planning and design and continue to assess 
them throughout the construction process. The 
facility design should provide separate clean and 
contaminated work areas and establish a one-way 
workflow to prevent cross-contamination.

Segregate 
“clean”and 
“contam-
inated” 
zones

(1) Segregate clean and contaminated zones
The effective implementation of infection 

control measures follows the workflow principle 
of “from clean to contaminated." Clean refers to 
an area that has no source of infection, and con-
taminated refers to an area that is likely to become 
a source of infection. If this principle cannot be 
followed, then decontamination (such as hand 
washing) is required. Effective infection control 
measures involve proper design and proper reg-
ulations throughout the ward. Patient rooms, toi-
lets, treatment rooms, entrances, and doctor and 
nurse rooms with different risks must be located 
so that the above principles can be maintained. 
Additionally, equipment should be placed in the 
correct locations. The movement of medical staff, 
patients, and supplies is the main source of patho-
gen transmission. It is important to verify whether 
there is a reverse flow from contaminated zones to 
clean zones.

The staff changing rooms are divided into a 
“dry–clean” area and a “wet-contaminated” area. 
The two sides are separated by a single row of lock-
ers that can be accessed from both sides. Staff ar-
rive at work through the clean entrance. They enter 
the clean side of the changing room, change into 
work clothes, and store their outerwear in a lock-
er. After changing, they proceed to work from the 
clean entrance to the ward area. After finishing 
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As of the end of September 2020, the global inci-
dence of COVID-19 continues to increase by the 
hour. We are facing the 2nd, 3rd, and 4th waves of 
the disease, with no sign of the pandemic subsid-
ing. The fight against the COVID-19 pandemic is on-
going, and we have not yet entered the post-pan-
demic era.

Wuhan was the first city to report the outbreak 
of COVID-19. In the early days, there were shortages 
of emergency supplies and hospital beds because 
of the overwhelming number of sick patients. The 
local healthcare system collapsed and staff was 
overworked. This frightening scenario was very 
similar to the days when I managed SARS in 2003. 
Nations were taken by surprise by how fierce-
ly COVID-19 hit every corner of the world. With 
prompt support from the central government, Wu-
han swiftly responded by adopting three methods 
of managing the situation—designating hospitals, 
building new temporary hospitals (such as Huos-
hengshen Temporary Hospital), and construct-
ing Fangcang shelter hospitals. The conversion of 
large-scale public venues (such as stadiums and 
exhibition centers) into Fangcang shelter hospi-
tals to isolate, treat, and monitor large numbers of 
COVID-19 patients with mild symptoms was high-
ly effective for controlling virus transmission and 
reducing mortality. These three approaches were 
adopted by many countries and cities. Some were 
successful, and some failed badly, wasting pre-
cious resources. Because the COVID-19 pandemic 
is ongoing, we cannot yet conclude which is the 
best approach in such an overwhelming situation. 
However, one thing that is quite certain is that de-
spite years of disaster preparedness planning by 
governments, many countries have been brought 
to their knees by this pandemic. The traditional 
approaches to disaster preparedness have demon-
strated intrinsic problems, such as poor economic 
performance, inefficiency, and a lack of flexibility. 
Currently, any measures that control disease trans-
mission are considered effective and important for 
rapidly improving the function of a city's healthcare 
system, and hence the economy. The valuable ex-
perience in Wuhan will help other countries in their 
battle against the COVID-19 pandemic and will also 
contribute to future disaster preparedness and 
mitigation efforts.

4 Impact of COVID-19 on the Healthcare 
Facilities

their shift, they enter the wet side of the changing 
room from the contaminated side of the ward. In 
the wet changing area, they shower and change 
into their outer clothes by retrieving their clothes 
from this side of the locker. They then exit from the 
clean side of the building.

The staff common room used for dining and 
rest is separated from the work area and patient 
treatment area. The staff lounge is a specially de-
signed relaxation area where employees eat and 
rest during work. There is sufficient refrigerator 
space and microwaves for easily heating food. In 
this design, the employees do not need to leave the 
building during their work shift.

(2) Contain contamination
To contain contamination, the air condition-

ing and ventilation systems are designed to allow 
air to flow from the clean area to the contaminated 
area. The pressure difference is set at −10 Pa in the 
patient rooms, −5 Pa in the anterooms, and 0 Pa in 
the corridors, thus ensuring that air flow from the 
nursing corridors (cleanest area) inwards through 
the anterooms to the patient bed areas. Before the 
air is discharged, it is passed through a HEPA filter to 
ensure that it is thoroughly disinfected before being 
discharged outside the building.

(3) Control and remove contaminants
Adequate hand hygiene is a major factor in 

preventing the spread of infection. It is necessary to 
ensure adequate and appropriate handwashing fa-
cilities in the early design stage. In all patient areas, 
a combination of alcohol-based hand sanitizer dis-
pensers and washbasins are required. The washba-
sin in the clinical area should ideally be equipped 
with a sensor faucet to prevent splashing water, 
and its size and height should be above elbow level 
to allow washing of the forearm.

Drying is an important part of the hand hy-
giene process. Studies have shown that all clinical 
areas should be equipped with tissue dispensers 
rather than hand dryers. The use of warm air or jet 
dryers in nonclinical public places may be appro-
priate and more cost-effective to operate, but the 
risk of infection increases, and they should be used 
with caution.

Figure 4  Layout of the staff facilities

Figure 5  Design for preventing the 
spread of contaminants

The sewage system of the center is equipped 
with an automatic sewage cleaning system that 
disinfects the sewage with high-concentration 
chlorine water. The patient sewage is disinfected 
before being discharged to the public sewer to en-
sure that it does not contaminate the public sewer 
system.

(4) Minimize physical contact
To prevent disease spread, touch-free provi-

sions such as contact-free automatic toilet flushing 
systems, electronic sensor faucets, and automatic 
air-tight doors have been installed.

3.2 Author’s Reflection

The IDC was designed and built 16 years ago. How-
ever, many of the high-tech and advanced facili-
ties designed at that time have remained the gold 
standard for isolation facilities. The recent COVID-19 
pandemic is a reminder for including an adequate 
number of negative pressure isolation facilities 
when planning new hospitals.

Hot zone

Warm zone

Cold zone

Service

Early 
detection

Swift contact 
tracing

Prompt 
isolation and 

quarantine
Effective 
containment

4.1 Public Health 
Perspective of Effective 
Pandemic Control

The effective control of a pandemic relies on a four-
pronged strategy centering on:

In the early days of a pandemic, it is most im-
portant to identify the index patient/s and conduct 
swift contact tracing. If this window of opportunity 
to trace and isolate all contacts is missed, there will 
be exponential spread in the community, culmi-
nating in uncontrollable community outbreak.

Quarantine is a containment strategy for peo-
ple who have no symptoms but have been in close 
contact with a confirmed COVID-19 patient. Close 
contact is currently defined as being within 6 feet 
of a confirmed case for 15 minutes or more. Quaran-
tine means remaining at home and limiting inter-
actions with others for 14 days or until symptoms 
develop.

Isolation is a containment strategy used for 
people who test positive for COVID-19 or who have 
symptoms such as fever, cough, or shortness of 
breath and who need to stay away from others to 
prevent infecting them. 

4.2 Building Temporary 
Quarantine Centers in HK
During the 2020 Chinese New Year, there were 
escalating number of COVID cases in China, in 
particular Wuhan, which overwhelmed the hospi-
tal system. We in Hong Kong then contemplated 
the need to provide quarantine camps to isolate 
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Figure 7  LYM Quarantine Center Site A

COVID-19 contacts to prevent community spread. 
My personal SARS experience told me that we must 
not let the virus break in, as once a community out-
break occurs, the outcome will be disastrous.

Our company realized the urgency of the 
looming crisis in HK and initiated design and plan-
ning work despite having limited information. 
Work started on January 28th (the 4th day of the 
Lunar New Year). We had to race against time to 
ready the quarantine camps to contain the pan-
demic and save lives. With strong support from the 
government, we launched the project at the Lei 
Yue Mun (LYM) Holiday Camp site. The LYM Quar-
antine Center project was set to provide 352 isola-
tion units in two phases. It was built by assembling 
modular integrated construction (MiC) units, which 
were assembled at a factory in Zhuhai, transported 
to HK, and installed on-site. This shortened the con-
struction period and enhanced the quality of con-
struction and site safety. However, a detailed de-
sign plan for the MiC units was required to ensure a 
high-quality outcome. This was the first MiC project 
in HK. On completion, the project was hailed by the 
media as the “Hong Kong version of the Huoshen-
shan Temporary Hospital." 

The project design had to meet the infection 
control requirements of the HK Department of 
Health regarding spatial layout, ventilation, cleanli-
ness zoning, indoor hygiene, infection control, and 
medical staff operation and workflow. Each MiC 
unit weighs more than 10 tons and can withstand 
strong winds up to a level 10 typhoon. After delivery 
of the MiC units on-site, only the water and electric-
ity lines need to be connected on the spot, which 
greatly reduces the construction time. The struc-

ture, waterproofing, fire protection, and functions 
of the MiC buildings complied with the HK Build-
ings Ordinance and were designed in accordance 
with the requirements of permanent buildings. 
Their design and construction, including the use of 
materials, have been put under strict supervision 
and acceptance procedures.

One major hurdle of the project was difficul-
ties in sourcing the construction materials owing 
to factory closures during the fourteen-day Chinese 
New Year holiday break. Much liaison work was 
required to overcome the material supply short-
age, work out the MiC unit delivery logistics, and 
address many other concerns. Luckily, with strong 
support from many government departments, the 
problems were solved as they arose. Work at the 
site was carried out around the clock. The “Hong 
Kong spirit, Hong Kong speed” had made an im-
possible mission become possible. On February 28, 
we completed Phase I of the project and handed 
over site A containing 118 units, which took 600 
hours to complete the design, construction, ap-
proval, and furnishing. On April 9, we handed over 
site B containing 234 units. In total, the project was 
completed in 1,320 hours.

On March 2, the first cohort of COVID-19 con-
tacts was admitted for quarantine. From July 26, 
the LYM Quarantine Center further expanded its 
mission to provide step-down care for recovering 
COVID-19 patients, thus releasing valuable hospital 
beds for treating newly diagnosed COVID-19 pa-
tients. This is the best proof of recognition of the 
quality of our work.

Some of the measures include:
(1) Health talks with the site managers and site 

Figure 6  LYM Quarantine Center Site A and Site B

staff regarding infection control measures and gen-
eral knowledge about COVID-19.

(2) Designing the workflow within the site area 
to ensure all staff entering the site underwent a 
temperature check and filled out a health declara-
tion status.

(3) Ensuring tight control of the site boundary; 
site staff were provided with point-to-point com-
muting arrangements and five free meals per day 
(breakfast, lunch, dinner, afternoon tea, and supper).

(4) Ensuring adequate infection control measures 
such as handwashing facilities and providing masks, 
gloves, goggles, and disinfectant. The site safety of-
ficer conducted infection control patrol rounds to 
ensure that staff wore masks and maintained social 
distancing, especially during meal breaks.

(5) Special training on donning and doffing 
PPE, especially for staff handling high-risk jobs that 
involved contact with sewage discharge from other 
occupied camp sites.

5 Thoughts on the Building Construction in 
the Post-Pandemic Era

for sicker patients. They can also act as temporary 
quarters for doctors and nurses who are working 
hard to fight COVID-19, enabling them to quaran-
tine themselves after work and avoid potentially 
transmitting the virus to their families. Despite all 
the various measures, these temporary facilities 
will likely not prevent a second or third outbreak of 
COVID-19. However, some combination of measures 
may help to keep it contained so that countries can 
pursue less economically damaging measures, 
such as PCR testing, contact tracing, and quaran-
tines, until mass vaccination is available.

As professionals in the medical and architec-
tural fields, we need to think outside the box for 
how to best contain and end the present pandem-
ic. Looking ahead into the post-pandemic era, we 
must figure out how to build flexibility into the 
design of future healthcare facilities so that we 
do not lock up precious resources that will remain 
dormant when the epidemic is over. Nor should we 
clamor and panic every time a pandemic recurs. In 
Chicago, Rush University Medical Center built its 
hospital tower in 2012 in anticipation of an emer-
gency event. The center’s lobby features columns 
equipped with electricity and medical gases to 
supply patients during a surge, making it possible 
to readily expand both emergency department 
capacity and the number of isolation rooms when 
needed.[6] The Rambam Hospital in Haifa, Israel 
can convert its underground parking garage into a 
2000-bed hospital if needed.[7]

4.3 Author’s Reflection

My medical role in this project yielded positive re-
sults. This project demonstrated the advantage of 
involving clinicians in the early design stage. Clini-
cians can help architects to think through potential 
pandemic scenarios from the users’ perspective of 
infection control. The airflow, sewage discharge 
method, and segregation of clean and contam-
inated zones are particularly important. Our de-
sign plan was readily accepted by health experts 
because the key infection control concerns were 
well-addressed. Regarding future healthcare fa-
cility planning, this project has demonstrated the 
merits of a joint team of medical professionals and 
architects in producing optimal outcomes, espe-
cially for the post-pandemic era.

5.1 Building Future 
Healthcare Facilities

COVID-19 has already inflicted unprecedented 
global economic damage. Everyone is eager to con-
tain the outbreak and return to normal. With the 
pandemic still raging, more cities are considering 
different types of temporary facilities for quaran-
tining contacts or isolating convalescing patients. 
These facilities help to spare precious hospital beds 
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6 Conclusion

 Technologies also play a role in addressing in-
fection control measures, such as providing touch-
free control for lighting, temperature, and other 
building functions, to help avoid spreading diseases 
via these high-contact surfaces. The use of building 
materials that are less hospitable to microbes (such 
as copper) may also reduce the risk of surface trans-
mission. The use of e-glass or smart glass to elimi-
nate window curtains is another of these initiatives. 
A strict no visiting policy has sadly resulted in many 
patients dying alone. New hospital designs should 
help patients stay connected to friends and family 
by incorporating technologies such as video chat 
and virtual reality headsets.

Figure 8  LYM Quarantine Center Site B

5.2 Redesigning Cities to 
Fight Future Pandemics

More holistic approaches to making cities and 
buildings healthier can impact future epidemics 
by helping citizens to stay healthy and be better 
equipped to fight serious consequences when 
illness strikes. Bringing fresh air into buildings is 
important, as is improving ventilation in dense 
neighborhoods. Similarly, easy access to parks en-
courages people to stay outdoors more. In addition, 
providing more handwashing basins can encour-
age hand hygiene. 

Previous pandemics have had serious global conse-
quences for human health and the economy. How-
ever, society is forgetful of the devastating impacts 
that occur each time a pandemic strikes. The idea 
of “back to basics” does not mean going backward. 
We should brainstorm how to incorporate technol-
ogy into the basic needs of life. Residents of the re-
cently locked down cities surely have many reflec-
tions on their previous life of freedom. What are the 
simple pleasures in life that they miss most? What 
are the alternative options and solutions they have 
discovered to get by and survive? These are soul 
searching questions that we should ask ourselves. 
In addition to the loss of lives and health, what have 
we gained and what have we lost from the conse-
quences of COVID-19? Society needs to stand up 
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again, but how? How can we be smarter and better 
prepared when the next pandemic or disaster hits 
the world? We need to nurture and reboot our sys-
tems. Engaging in building healthy cities may be 
one solution. But this requires a high level of gov-
ernmental commitment. The COVID-19 pandemic 
is a solemn wake-up call for everybody to stand up 
and act. Green environments and fresh air are ba-
sic elements of life that have been ignored by the 
overpowering forces driven by political and finan-
cial interests. This pandemic has brought two pro-
fessions together—architects and medical workers. 
Our work is closely intertwined, and we should un-
derstand each other better and influence each oth-
er’s work. Together, we can build a healthier world 
for the next generation.
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ABSTRACT

China’s experience in the COVID-19 pandemic instigates us to think of possibilities for 

curbing epidemics. We propose a “sharing” orientation as spatial boundaries continue 

dissolving due to unprecedented developments in transportation and communication. 

In the post COVID-19 era, anti-epidemic design for healthy cities is bound to be charac-

terized by greater emphasis on trans-sector, transdisciplinary, and trans-regional sharing 

of information and resources. At the same time, medical and public facilities’ design will 

highlight more anti-epidemic features, and healthy built-environment design will un-

doubtedly reflect concerns for short-term epidemic emergencies and also for sustainable 

“anti-disease” functions towards future healthy cities.

1 Healthy Cities in the Contemporary 
Background Of Big Flow And Sharing

1.1 Interconnecting 
Epidemic Situation in 
an Era with Big Flows of 
Population

Along with the rapid development of modern trans-
portation networks, including high-speed railways, 
highways, and aviation systems, China has entered 
an era of “Big Flow Society." Compared with the 
time of the SARS epidemic around 2003, China had 
greatly increased population mobility when the 
COVID-19 pandemic first broke out, and the situa-
tion was aggravated by the concurrent nationwide 
Spring Festival travel rush. Wuhan, the first epicen-
ter, practiced lockdown from January 23 to April 8, 
yet despite its contribution to the delayed spread 
of COVID-19 nationally and worldwide, new epi-
centers began forming in Europe, North America, 
and other continents. The pandemic is expected to 
have enduring effects on human’s life around the 
world. With the worldwide number of confirmed 
cases surpassing 16 million at the end of July 2020, 
and with more and more countries closing borders, 
unprecedented threats to global public security are 
more obvious than ever. These include the rapid 
dissolution of boundaries and increasingly frequent 
cross-border flows: issues cannot be addressed by 
any single country alone. Instead, these issues ne-
cessitate global responses on a common course.

1.2 “Sharing”: A New 
Paradigm Towards 
Sustainable Urban 
Development
With the fruit of the United Nations Conference 
on Housing and Sustainable Urban Development 
(Habitat III) in October 2016, the New Urban Agen-
da envisions a future of "cities for all." Such cities will 
ensure their inhabitants "inhabit and produce just, 
safe, healthy, accessible, affordable, resilient, and 
sustainable cities and human settlements to fos-
ter prosperity and quality of life for all." At the same 
time, economic globalization and the advent of an 
information society, in which personnel, resources, 
and information all move in one “big flow,” make 
“sharing” a major trend in 21-century economic 
and social development. Some economic and so-
cial theorists nowadays anticipate the formation of 
an open-to-all internet platform based on the dig-
itization of transport, energy, and communication; 

such a platform would drastically change offline, 
physical spaces. Economic globalization, political 
multi-polarization, social informatization, and cul-
tural pluralization will be the main characteristics of 
intertwining and driving each other onward. Cities 
are to become open, pluralistic systems in which 
various sectors and levels enjoy intensive, shared 
relationships. Hot topics for sustainable urban de-
velopment (in which health also plays an important 
role) include a boom in the sharing economy and 
the question of how the sharing paradigm could 
help us make full use of idle resources. How will this 
paradigm promote exchanges of information and 
collaboration among individuals, departments, and 
disciplines?

1.3 Healthy Cities: Sharing 
and Collaborating 
Integrated into Future 
Urban Planning
The World Health Organization (WHO) initiated its 
“European Healthy Cities Network” in the late 1980s, 
with “healthy cities” defined as “continually creat-
ing and improving those physical and social envi-
ronments and strengthening those community 
resources that enable people to support each other 
in performing all the functions of life and achieving 
their maximum potential."[1] As a result, participato-
ry governance and collaboration among different 
departments and sectors were emphasized, and 
the practical achievements of many cities played an 
important role in the Agenda 21 for sustainable de-
velopment planning. At its 8th Global Conference 
on Health Promotion in Helsinki in 2013, the WHO 
put forward the concept of “Health in All Policies” 
and issued its framework for national action in 
2014. “Health in All Policies” aims at the integration 
of health concerns in all countries’ policy-making. 
It calls for the realization of health equity through 
trans-sector and transdisciplinary collaboration, 
since “many of the determinants of health and 
health inequities in populations have social, envi-
ronmental, and economic origins that extend be-
yond the direct influence of the health sector and 
health policies."[2]

Against this background, healthy urban plan-
ning emerged within the overall discipline of urban 
planning. For positive and healthy effects on urban 
populations, Chinmoy Sarkar and others proposed 
careful planning and collaboration concerning such 
aspects as city layout, land use, infrastructure, and 
supply of services. Most importantly, Sarkar point-
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ed out the need to develop "a paradigm to guide 
the science and practice of healthy cities that ac-
knowledges the evolving holistic epidemiological 
paradigms and aims at a stronger collaboration 
and integration between the disciplines of city 
planning and health policy."[3] In such planning to-
wards healthy cities, whole public health security 
systems will display the characteristic of sharing in 

2 Transregional Collaboration and Sharing 
of Information and Resources: The 
COVID-19 Anti-Epidemic Experience

2.1 International Interactions 
during the Global Pandemic

The outbreak of COVID-19 first in China and then in 
other parts of the world, shows the utmost impor-
tance of collaboration and sharing when it comes to 
public health issues, especially in fight against ep-
idemic emergencies. Such collaboration and shar-
ing belong not only among various departments 
and social fields, but also among different regions 
(domestically and internationally). Shortly after the 
breakout and identification of the epidemic in Wu-
han, Chinese scientists constructed and reported 
the genome sequence of COVID-19 for the WHO to 
share globally. Ensuing collaborations between Chi-
nese scientists and their international counterparts 
brought forth academic articles in international 
journals, with firsthand data and research find-
ings that contributed to the global cooperation in 
determining the pathogenesis of COVID-19. In the 
pharmaceutical field, treatment cases concerning 
existing drugs shared worldwide became valuable 
references for Chinese doctors seeking remedies 
for COVID-19, especially in the early stage of the 
pandemic. These included the use of Remdesivir 
against Ebola virus in the United States as well as 
Lopinavir and Ritonavia against HIV in Thailand. 

In the second half of February, as China’s do-
mestic epidemic was being curbed and the global 
pandemic loomed, China began to send medical 
teams to other countries. By late May, China had 
dispatched medical teams to nearly 20 countries, 
sharing their experience with the international 
community. After returning from China, Dr. Bruce 
Aylward of the WHO called on countries to learn 
from China’s experience in combating the out-
break.[4] Shared information and experience from 
the struggle against COVID-19 also includes the 
drawings, design specs, technical requirements, 
and other guidelines based on China’s experience 

with constructing makeshift hospitals for COVID-19. 
For example, the CITIC General Institute of Archi-
tectural Design and Research (CITIC DESIGN), in 
Wuhan, was responsible for the design of Huosh-
enshan Hospital. In January, the institute shared 
its design output voluntarily with counterparts, not 
only in other Chinese provinces but also in other 
countries, under the coordination of regional and 
international organizations such as ARCASIA and 
UN Habitat.

2.2 Collaboration and 
Sharing: China’s Anti-
Epidemic Mode

Nationwide collaboration is one of the main char-
acteristics of China’s successful anti-COVID-19 
campaign. Coordinated and mobilized by the cen-
tral government, over 40,000 medical personnel, 
taking part in more than330 medical teams from 
different provinces, rushed to work in Hubei Prov-
ince. An additional 36 medical teams from 19 prov-
inces were stationed in 16 of Hubei’s cities outside 
the capital city of Wuhan to reinforce local medical 
capacity against COVID-19. Through such a mecha-
nism, where medical teams from one Chinese prov-
ince took responsibility for one city in Hubei, the 
epidemic affecting Hubei stabilized. The support of 
medical personnel and epidemic prevention sup-
plies, as well as living supplies, effectively mitigated 
the capacity-related risks of the epidemic, and this 
helped to stabilize, in turn, the situation in other 
provinces in China. This shows the interdependent 
relationship among different regions, especially 
between the epicenter and each of the other re-
gions. Collaboration through shared resources and 
responsibilities became the mark of China’s an-
ti-COVID-19 campaign.

2.3 A Digitized War: Bigdata 
Sharing in the Anti-
Epidemic Campaign
The concept of “digitized war” was discussed by 
many during this anti-epidemic campaign. This 
shows the importance of sharing platforms using 
digital data for anti-epidemic purposes.

Firstly, when it comes to disease prevention, 
a maturing big data platform contributes to a sys-
tem for surveillance of information on epidemics, 
headquartered in the national CDC and reaching 
local hospitals. For example, CDC China estab-
lished an “epidemic network direct report system” 
right after the 2003 SARS pandemic. Nevertheless, 
the failure of this system at the very beginning of 
the COVID-19 outbreak highlights the necessity of 
effective management systems as well as collab-
oration among departments across various fields 
and levels. Secondly, the sharing of big data offers 
strong support for epidemiologic studies after the 
outbreak of future epidemics. For instance, tracing 

infected persons’ movements could help in iden-
tifying the origins of diseases, and big data infor-
mation could contribute to scientific analyses and 
forecasts concerning epidemics. At the same time, 
map data and highway, railway, and aviation infor-
mation, as well as data from mobile communica-
tion and e-commerce, are all helpful in modeling 
to provide a basis for major policy decisions. More-
over, the construction of big data platforms favors 
overall anti-epidemic management targeting vari-
ous social sectors, for example, the coordination of 
statistics, allocation of medical resources, and de-
ployment of emergency logistics as well as emer-
gency traffic management. The sharing of big data 
can also play a very important role in anti-epidemic 
campaigns at the community level. For instance, 
smart community management platforms could 
help in household-by-household epidemic statis-
tics and in effective screening of local residents and 
migrant workers. At the same time, apps on smart-
phones could assist every household in reporting 
symptoms as well as with households’ daily pur-
chases of supplies.

3 Transdisciplinary Collaboration and Anti-
Epidemic Design towards Dual Utilization 
in both Peacetime and Wartime

3.1 Huoshenshan Hospital: 
Whole Process Sharing in 
Design and Construction
Facing the surging number of infections and the 
overloaded operations of local medical facilities, 
Wuhan’s local authorities decided on the rapid 
construction of two makeshift hospitals, named 
Huoshenshan (literally Fire God Mountain) and 
Leishenshan (Thunder God Mountain) Hospitals. 
They were modeled after the  Xiaotangshan Hospi-
tal in Beijing, built for the SARS epidemic in 2003. 
Designed by the CITIC General Institute of Archi-
tectural Design & Research, Huoshenshan Hospi-
tal was completed ten days after the design work 
launched on January 23 and opened to its occu-
pants on February 2 (Figure 1 and Figure 2). With 
a total floor area of 34,000m2, this hospital was 
equipped with 1,000 beds. 

The process from design to completion and 
commissioning was ensured by the collaboration 
of all relevant parties from different specialties. 
For reference, the company that had made the 
architectural design for Xiaotangshan Hospital 
sent a revised version of its original drawings to its 

counterpart in Wuhan. The CITIC General Institute 
of Architectural Design & Research launched the 
design in the evening of January 23, 2020 finished 
the all-specialty drawings and relevant design 
documents in the morning of January 26. (Figure 
3). After finishing the design, the CITIC DESIGN 
team voluntarily shared the drawings publicly, 
completing the cycle of collaboration and shar-
ing. Throughout the design and construction, a 
platform for multi-specialty cooperation formed, 
through which real-time communications and 
negotiations were made possible among consul-
tants, design teams, local functional departments 
(e.g., the firefighting department and the planning 
bureau), constructors, CDC experts, and patients. 
This ensured the effective advance of the design 
and construction (Figure 4).

3.2 Anti-Epidemic Buildings 
Based on Civilian/Military 
Sharing and Peacetime/
Wartime Dual Utilization

spatial arrangement, configuration of facilities, and 
management of resources management. Sharing 
and collaboration will also appear indispensable 
between urban and rural areas and among differ-
ent regions, and among related departments and 
disciplines as well as different conditions of certain 
public facilities.
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After its completion, Huoshenshan Hospital was 
handed over to the military. The military transferred 
1,400 of its medical personnel from different local-
ities across the country to Wuhan, increasing the 
local medical capacity. This displays the impor-
tance of collaboration between civilian and military 
spheres. The civilian-military mode of “sharing” and 
that of “peacetime/wartime dual utilization” were 
the foundation for a swift mobilization of military 
resources serving civilian purposes in this public 
security emergency. The “civilian/military” mode of 
sharing resources could also include the rapid con-
version and utilization of large-scale civilian facilities 
during wartime and epidemics. 

The emergence of makeshift (Fang Cang) hos-
pitals is one example of this sharing mode, because 
these makeshift hospitals took the example of war-
time field hospitals and aimed to treat large num-
bers of COVID-19 patients with mild symptoms. On 
a short schedule and at minimal cost, makeshift 
hospitals can be constructed in a very short time 
and can be converted for original functions after 
epidemic emergencies. Such makeshift hospitals 
could fulfill the aims of infection source control and 
centralized treatment of COVID-19 patients. 

As described in detail above, the CITIC Gen-
eral Institute of Architectural Design & Research 
designed the first batch of makeshift hospitals in 
Wuhan, including the Wuhan Parlor Makeshift 
Hospitals which were converted from the Chinese 
Culture Exposition Center’s total area of 8,4883m². 
The original building had been an exhibition cen-
ter consisting of four exhibition halls. Halls A, B, and 
C were converted into makeshift hospitals. The ex-
hibition center has two squares, south and north, 

and each exhibition hall is composed of a main hall 
and a lobby. During the conversion, the principle 
of “Three Areas and Two Passages” for epidemic 
hospitals was well observed (Figure 5). Considering 
the existent situation, the south square was used 
as the passage to the “clean” area for rescue teams 
and other medical staff. The lobby was used as a 
“semi-contaminated” area with a buffer zone reach-
ing into the inner space of the makeshift hospital. 
Each original exhibition hall was converted into 
“contaminated” area of wards, with an exit leading 
to the north square. The square serves as the pas-
sageway for people and vehicles during processes 
of admission and discharge, transferring deliver-
ies of temporarily stored waste, using an absolute 
“clean-dirt” partition. In order to carry out the con-
version efficiently, prefabricated modular contain-
ers were assembled on site for the construction of 
the buffer zones, patient entrances, and transfer ex-
its as well as bathrooms. The wards were equipped 
with TV sets and reading corners, while the 10-me-
ter-wide main passage was spared for recreational 
activities of patients and medical staff. Bed capacity 
of this makeshift hospital is 1,461, and actual in-pa-
tient peak numbers reached 1,430 (Figure 6). This 
hospital became a professional benchmark of us-
er-friendliness. The construction of makeshift hos-
pitals means not only that a lesson has been taken 
from the military medical system, but also that the 
conversion and functional extension of large-scale 
civilian facilities will be possible in various public 
emergencies (Figure 7). Viewed from this perspec-
tive, one form of resilience in healthy cities shows 
in the functional flexibility of public facilities’ poten-
tials for hygiene and health.

Figure 1 Bulldozers working on the site of Huoshenshan Hospital (copyright: Li Yang) Figure 2  Bird’s-eye view of the Huoshenshan Hospital after completion 
(copyright: Li Yang)

Figure 3   CITIC DESIGN team working on the Huoshenshan Hospi-
tal project (copyright: CITIC DESIGN)

Figure 6  Workstation for medical staff in Zone A of the Wuhan Par-
lor Makeshift Hospital (copyright: CITIC DESIGN)

Figure 7  Another makeshift hospital, converted from a warehouse 
in Dongxihu District, Wuhan (copyright: CITIC DESIGN)

Figure 4  Onsite collaboration of architects, constructors, and mili-
tary medical personnel (copyright: CITIC DESIGN)

Figure 5  Layout of the Wuhan Parlor Makeshift Hospital with three areas and two passages (copyright: CITIC DESIGN)

4 From Anti-Epidemic Campaign to Daily 
Disease Prevention: Healthy Design for Built 
Environments in a Holistic Perspective

4.1 Built Environments: 
Enduring Disease 
Prevention of Healthy Cities
While most epidemics may last for comparatively 
short periods of time, the prevention of disease and 
the construction of healthy cities are enduring pro-
cedure. They entail the steady growth and improve-
ment, in number and condition, of medical and 
health facilities, and they relate to the “health” of 
the built environment for human beings’ everyday 
life. “Built environment," the manmade environ-
ments for all human activities which form the daily 

basis for human living and working, have received a 
certain all-embracing definition, now being used in 
different ways by various disciplines. Nevertheless, 
in the international field of environmental public 
health research, built environments are more and 
more defined as a kind of human-designed phys-
ical environment with health and wellness as inte-
gral parts of the community they serve[5]. The con-
dition of built environments is believed to directly 
influence the physical and mental health of the in-
dividuals and communities under these conditions. 
The example of COVID-19 clearly shows that the 
fatality rate of COVID-19 patients correlates largely 
with their chronic underlying diseases. Therefore, 
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the COVID-19 pandemic encourages reflections 
on the future development of healthy cities with 
a range of foci in mind. These include the design 
and conversion of medical facilities and the situa-
tion of our built environments. Built environments’ 
situation (throughout residential, clerical, educa-
tional, commercial, and service buildings as well as 
public buildings whose functions relate to culture 
and sport) interacts more frequently with our ev-
eryday life. Besides mitigating the risk of emergent 
epidemics, built environments (consisting of the 
abovementioned types of buildings) are expected 
to help curb chronic disease and thus enhance the 
immunity of the masses in sustainable healthy cit-
ies of the future.

4.2 Humanity, Nature, and 
Built Environment: Healthy 
Environment and Design in 
a Holistic Perspective
Prerequisites for the design of healthy cities include 
the holistic perspective of a human-centered under-
standing. In this perspective, the influence brought 
by interactions between built environments and 
ecological systems must be fully understood. The 
threefold sharing relationship of humanity, nature, 
and built environment can ensure a secure, healthy, 
and sustainable design output for our built environ-
ments, and this could benefit human beings, nat-
ural environments, and built environments alike. 
This depends on positive interrelationships instead 
of negative ones. At the same time, the influence 
of such a holistic perspective could extend far be-
yond the traditional phase of design to the whole 
life cycle of built environments, including construc-
tion and operation as well as retirement[6]. Besides, 
this holistic perspective for designing healthy built 
environments will also be embodied in the collab-
oration and sharing among different disciplines, 
including architecture, planning, environmental 
and artistic design, medicine, public hygienics, psy-
chology, ergonomics, environmental engineering, 
sociology, and anthropology. Transdisciplinary the-
oretical and practical engagements emphasized 
the interactional relationships among human be-
ings, nature, and built environment. The COVID-19 
pandemic makes it timely and relevant to review 
the engagement of built environments’ design 
through a holistic perspective, which calls for col-
laboration and sharing.

4.3 Post COVID-19: Towards 
Transdisciplinary, Healthy 
Built Environments’ Design
In human history, major epidemics have always 
stimulated thoughts on the mutual relationship 
between health and built environments. For exam-
ple, the great plague of the 14th-16th centuries made 
Europeans aware of the scale of relation between 
their residential environments and public spaces, 
inducing urban planning principles that have em-
phasized the importance of sunshine, air, and land-
scape. The Legionella outbreak in Philadelphia in 
1976 drew public attention to the close relationship 
between certain epidemics and other conditions 
in residential environments where piping systems, 
air-conditioning cooling water, and showering fa-
cilities facilitated the spread of those fatal bacteria. 
The outbreak at Amoy Gardens during the 2003 
SARS epidemic, like COVID-19 spread at Hong Mei 
House during the pandemic, raised concerns about 
the role of bathroom facilities and drainage and 
ventilation systems, community media of transmis-
sion during epidemics. Philadelphia’s Legionella 
outbreak led to the WHO definition of “sick building 
syndrome (SBS)” and to widespread debates on the 
issue in international fora of public health and ar-
chitectural design. According to the latest research, 
around 10%-30% of existing modern buildings 
around the world could still induce sick building 
syndrome[7]. In the decades since the Legionella 
outbreak, numerous theories and practical cases, as 
well as codes concerning healthy buildings, green 
buildings, and sustainable buildings, have been 
worked out in the field of architectural design. 

Other advances have been made in the inter-
national field of public health. In 1988, the WHO 
issued its Guidelines for Healthy Housing, which 
was followed by a string of relevant guidelines on 
noise, drinking water, indoor air quality, and so 
forth. Profoundly echoing the UN’s Sustainable 
Development Goals (SDGs), the WHO’s Housing 
& Health Guidelines were formally issued in 2018. 
Targeted mainly at policymakers, these guidelines 
also provide comprehensive reference for various 
stakeholders. Developers, contractors, architects, 
engineers, planners, managers, financial depart-
ments, social service departments, and community 
members, as well as public health professionals all, 
refer to this striking transdisciplinary collaboration 
by sharing[8]. In the field of building certification, 
various certification systems on healthy buildings 
have been worked out and promoted worldwide, 
including certification standards for green and 
sustainable buildings on different levels. In 2014, 
the International WELL Building Institute (IWBI) 
launched WELL v1, which is considered the first 
comprehensive evaluation and certification stan-
dard for healthy buildings. Based on the practice 

and feedback on WELL v1, the IWBI launched WELL 
v2, in which the original seven key fields were ex-
panded to ten, including air, water, nutrition, light, 
sport, warmth/comfort, sound, material, spirit, and 
community. After the COVID-19 breakout, the IWBI 
launched the WELL Health-Safety Rating, de-
signed to empower owners and operators of large 
and small businesses to take the necessary step. 
These steps focus on prioritizing the health and 
safety of staff members, visitors, and other stake-
holders, and they help guide users in preparing 
their spaces for re-entry and a post-COVID-19 envi-
ronment. The creation of this anti-epidemic rating 
system is another achievement of transdisciplinary 
collaboration and sharing. Nearly 600 public health 
experts, virologists, government officials, academ-
ics, business leaders, architects, designers, building 
scientists, and real estate professionals formed a 
group in late March 2020 to support the IWBI’s re-
sponse to the year’s pandemic[9]. 

Learning from available international expe-
rience, China had launched its first Rating Sys-
tem of Healthy Buildings on January 6, 2017. The 
COVID-19 pandemic undoubtedly pushed domes-
tic concerns over healthy built environments onto 
a new level. In this way, a focus on respiratory dis-
ease transmission leads to an emphasis on design 
indexes for ventilation. For instance, in the design 
of home layout for high-rise residential buildings, 
designs featuring separate circulation hubs will 
be favored since north-south ventilation will ef-
fectively reduce the risk of airborne transmission 
of diseases. At the same time, the design of such 
functional spaces as vestibules and bathrooms will 
call greater attention to the hygienic and anti-ep-
idemic principles of “separation between inside 
and outside, dry and wet,” and so on. Moreover, 
house layouts facilitating home quarantine and re-
mote work will mark the understanding of future 
healthy buildings and built environments.

5 Conclusion

The COVID-19 pandemic has been stabilized since 
its first outbreak through collaboration and sharing 
on different levels across China. While it has brought 
suffering, death, and economic drawback, as well as 
reflections on public health and CDC system con-
struction, this pandemic also instigates following 
thoughts such as following. Will the built environ-
ments in which we live help us avoid or successfully 
combat the next pandemic? What new directions 
should be integrated into the future design of built 
environments? In the post COVID-19 era, how could 
our short-term anti-epidemic campaign evolve into 
the long-term construction of sustainable healthy 
cities? After salvaging our cities from the COVID-19 
suffering through collaboration and sharing, will 
trans-specialty, trans-sector, transdisciplinary, and 
transregional methodology (emphasizing a “shar-
ing” perspective) inspire our anti-epidemic design 
towards future healthy cities? Thoughts on these 
questions could be considered one helpful contri-
bution resulting from the COVID-19 pandemic.
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1 Team Approach to 
Infectious Disease Control

More than 17,000 people die each year in hospitals in Japan from 
hospital-acquired (nosocomial) infections. Some reports suggest 
that in some hospitals, up to 10% of hospitalized patients have 
nosocomial infections. Preventing hospital-acquired infections 
and protecting patients and healthcare professionals has there-
fore become both important and urgent, especially as coronavi-
rus infections spread around the world.

Work is underway to develop approaches to protect against 
and prevent the spread of infectious diseases. These include us-
ing a multi-faceted approach to control pathogenic bacteria and 
viruses, because relying on antibiotics is no longer sufficient with 
the emergence of new antibiotic-resistant bacteria. Under these 
conditions, architects have joined forces with medical profession-
als and researchers to carry out research and put infectious dis-
ease control measures into practice in the field of architecture.

Infectious 
Disease Control 
and Architectural 
Design

Akira ITO 
Building Services Design Division, Engineering Department, 
NIKKEN SEKKEI LTD

CONVERSATION 3 Types of Infection Routes 
and Architectural Design 
Measures

There are three types of infection routes: contact, respiratory drop-
lets, and airborne transmission. Contact transmission is an infec-
tion route requiring direct or indirect contact with a patient. Mea-
sures to avoid this include “hand hygiene” and reducing contact 
with environmental surfaces (surfaces touched by hands) through 
innovations in architectural design. Measures to avoid respiratory 
droplet transmission include the arrangement and layout of beds 
and furniture that consider the distance that droplets can reach 
(2m). Primary measures to prevent airborne transmission include 
the use of private rooms for patients and "negative pressure venti-
lation," in which a steady flow of air is pumped into a hospital room 
using the difference between supplied and vented air.

2 Architectural Design 
That Helps to Cut off 
Infection Routes

How can architectural design help control infectious diseases? 
Infections take hold only when three factors converge: a patho-
gen (a microbe causing an infectious disease), a host (a human in 
which the pathogen grows), and an infection route (transmission 
pathway that carries the pathogen). Hospitals are high-risk areas 
where all three factors are present. 

Architectural design measures focus on preventing the 
spread of infectious diseases before they take hold in hospitals, 
by cutting off the infection route, one of the three factors (Figure 1).

Figure 1  Pathogen x host x infection route

Table 1  Healthcare-related infectious disease transmission routes, and important points on measures to prevent infection.
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er HVAC zoning in hospitals (separated systems) and controlling 
airflow while maintaining air cleanliness also helps to maintain a 
sanitary environment. 

There are a number of planning requirements and import-
ant points on infection control. These include:

(1) Creating a safe flow of air: Airborne Infection Isolation Room (AIIR)
Conventional hospital plans often focus on temperature/hu-

midity and air volume (ventilation frequency). However, safe air 
flow in infection control considers “air pressure,” “air cleanliness,” 
“air flow method,” and “air flow distribution” as a way to manage 
airborne infections. For example, if an HVAC system can create 
a flow and take into account the balance between supplied and 
vented air, it will be possible to isolate the source of an infection 
and reduce the risk of infection for medical staff (Figure 3).

4 Controlling Infections 
from Planning to 
Implementation

Figure 2  
Air cleanliness classes and zoning in hos-
pitals (Created by the author based on 
“Hospital Facility Design Guidelines (Air 
Conditioning volume) (HEAS-02-2013)” 
published by the Healthcare Engineer-
ing Association of Japan (HEAJ), 2013)

Table 2  
Air cleanliness classification for hospitals

Figure 3  
Safe air flow in an example hospital wing

Figure 4  
AIIR (Airborne Infection Isolation Rooms)

To ensure that air does not leak from Airborne Infection Isola-
tion Rooms (AIIR) where patients with airborne infectious diseas-
es have been placed, it is necessary to:

• Create a constant flow of air to the hospital room and main-
tain a negative pressure of −2.5 Pa;

• Ensure air is ventilated frequently;
• Use airtight specifications for interior materials;
• Release contaminated air directly outside;
• Use ultra-high performance air filters (HEPA filters) when air 

is circulated indoors;
• Continuously monitor the status of negative pressure; and
• Use hospital rooms with an anterior space to manage nega-

tive pressure (Figure 4).

The “Hospital Facility Design Guidelines (Air Conditioning volume) 
for Designing and Managing Hospital HVAC Equipment (HEAS-
02-2013)” (published by the Healthcare Engineering Association 
of Japan (HEAJ) in 2013) are the most widely used guidelines for 
planning, designing, and managing hospitals. The guidelines in-
clude information about “air cleanliness classes and zoning for 
hospitals,” which describes the cleanliness of hospital rooms on a 
five-level scale ranging from Class 1, “highly clean area,” to Class 5, 
covering both “contamination-controlled area” and “non-prolifer-
ation area (or dirty area)” ( Figure 2 and Table 2).

These classes are based on guidelines from the U.S. and else-
where. They are rational and economic indicators based on the 
latest scientific evidence. A number of building layout plans have 
been adopted based on these indicators, such as layouts that 
separate rooms with higher and lower levels of cleanliness. Prop-
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(2) Creating a safe flow of air: protective environment
The airflow in rooms for patients with immunodeficiencies 

should be the opposite of an AIIR. Contaminated air should never 
be allowed to enter the room. To create a protective environment, 
measures should be taken to set the environment of the hospital 
room to a positive pressure of +2.5 Pa.

(3) Installation of easy-to-use hand hygiene systems
To ensure thorough hand hygiene to reduce the risk of infec-

tion through contact, equipment, and facilities should be separat-
ed by application and user. For example, there should be separate 
hand-washing basins for patients and medical staff, and separate 
sinks for washing contaminated equipment after use. 

The installation of hand-washing equipment and facilities in 
several easy-to-use spaces will improve hand-washing. It is import-
ant to determine the location of these spaces using surveys and 
analysis of the behavior of medical staff. Settings that consider the 
psychology of human behavior should also be considered, such 
as not installing mirrors around washstands to encourage people 
to avoid the tendency to touch their faces when washing hands.

(4) Creating an environment where microorganisms cannot multiply
Microorganisms multiply in humid spaces where water is 

abundant. Research suggests that better designs for hand wash-
ing include those in which water does not splash or pool around 
the edges. External insulation is also effective in preventing water 
droplets from forming via condensation, as is the use of antimi-
crobial air conditioners. Toilet drainage pipes were identified as 
likely routes of transmission during the SARS outbreak. It may 
be helpful to adopt designs that use traps for drained water with 
low levels of air leakage (For example, a float ball prevents air leak 
even if the water seal is broken.)to prevent microorganisms from 
growing easily.

(5) Surfaces where it is difficult for dust to accumulate and that 
are easy to sterilize and clean

It is important that environmental surfaces (e.g., room ele-
ments, furniture, fixtures) are easy to disinfect and clean, and make 

5 Development of 
Technology and 
“Visualization” of 
Infectious Disease 
Control

Table 3  Common habits in surgery 
departments that are not based on 
evidence. This table was developed by 
the author based on the past issues of 
CDC guideline and the notification from 
Ministry of Health, Labor, and Welfare. 

it difficult for dust to accumulate. This may include, for example, 
designing areas where the walls and floors intersect as curved 
structures, installing air conditioners and trash cans on the walls 
so that dust does not accumulate on the floor surface, tilting the 
top surfaces of furniture, and adding castors to furniture so that 
they can be moved around when cleaning. Pathogens are mostly 
transmitted from environmental surfaces to patients when hands 
come into contact with these surfaces, so it may not be neces-
sary to disinfect/sterilize areas that will not come into contact with 
hands. The use of non-contact systems, such as automatic fau-
cets and cleaners that use sensors, is effective because there is 
no direct contact with water in places where pathogenic bacteria 
can easily grow.

(6) Avoid excessive infection control that is not based on scientific 
evidence 

For example, in the past, medical professionals changed their 
shoes before entering an operating room. However, infections 
transmitted through contact are known to occur mostly through 
the hands, so the risk of infection from feet is now believed to be 
extremely low. Planning based on scientific evidence, regardless 
of past hygienic practices and cultures, will allow the necessary 
space and flow lines to be secured and result in a higher quality of 
medical care (Table 3).

(7) Precautions during construction
Aspergillus fungal spores are a type of mold found in dust, 

such as in the ceilings of buildings. When someone who is immu-
nodeficient becomes infected with this mold, it can cause a se-
vere respiratory infection. When renovation work is being carried 
out in hospitals with patients who have compromised immune 
systems, care must be taken to ensure that curing, negative pres-
sure ventilation, and proper ventilation areas are in place to thor-
oughly contain dust from construction work. It is also necessary 
to consider infection control risk management, such as separat-
ing the flow of workers from patients, sampling microorganisms, 
and keeping patients away from the construction site.

Figure 5  Simulation of airflow in AIIR (negative pressure room) (computational model, distribution of droplet nuclei).

The degree of cleanliness of the air due to differences in the locations of air supply outlets and exhaust vents is shown by color 
and intensity. Blue indicates a low concentration of Mycobacterium tuberculosis, and red indicates a high concentration. In the 
figure on the left, air is supplied in the back of the room and vented from the entrance to the room. In the figure on the right, 
air is supplied at the entrance to the room and vented from the upper section of the wall near the bed (above the patient’s 
head). We can see that the area of contamination in the hospital room can be reduced by installing a vent to quickly suction air 
exhaled by the patient.

Today, the development of computational fluid simulation 
technology has made it possible to "visualize" the concentra-
tion of pathogens, as well as the distribution of temperature 
and humidity, and airflow in hospital rooms. From the early 
stages of hospital planning, it is now possible to create safer 
airflows, designing hospital rooms that take patient safety into 
account, and reduce the risk of airborne infections for health-
care professionals (Figure 5).

I would like to continue researching how architecture can 
contribute to addressing the spread of infectious diseases in 
the future.
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Design Guidelines for 
COVID-19 “Isolation Center” 
by the Institute of 
Architects Bangladesh 

In March 2020, the coronavirus (COVID-19) pandemic spread 
across the world. Like many other countries, Bangladesh was not 
sure how to treat large numbers of patients in its densely populat-
ed cities. Hospitals, healthcare facilities, and medical professionals 
worldwide were struggling to manage patients with COVID-19, 
and Bangladesh was no exception. There was little established 
knowledge of the disease itself or its healthcare requirements. 

The Institute of Architects Bangladesh (IAB) assessed the 
local situation and decided to take the initiative to translate 
knowledge and current experiences from home and abroad 
in controlling the spread of coronavirus. It wanted to develop a 
blueprint for an ‘Isolation Center’ for treating suspected and con-
firmed COVID-19 patients. With the contribution of a local health-
care design expert, IAB, therefore, prepared basic design guide-
lines for the 'Isolation Center,' which have been vetted by a group 
of healthcare experts and professionals for practical use by archi-
tects in Bangladesh. 

Healthcare design studies show that the physical design 
of a hospital can minimize the risk of transmission of any infec-
tious disease. Understanding the infectious disease and how it is 
transmitted helps architects and designers to make appropriate 
design decisions to provide infection control in the healthcare 
setting. The transmission of coronavirus is not completely under-
stood, so it has been difficult to prioritize infection control mea-
sures, especially in developing countries with limited resources 
like Bangladesh. The guidelines are therefore intended to pro-
vide a basic understanding of the infection control hierarchy and 
strategies for healthcare architects and designers in Bangladesh. 
A basic functional flow diagram has been derived in response to 
the needs of COVID-19 treatment. Architects can therefore con-
sider infection control criteria when designing isolation centers 
as independent facilities, in extensions or renovations of existing 
hospital buildings, or in temporary hospitals. 

Two important environmental factors for infection control 
are isolation and ventilation. Infected patients or those suscepti-
ble to infection need to be isolated in private rooms with proper 
ventilation systems to stop the spread and reduce the possibility 
of developing a new infection. Initially, it has been considered that 
COVID-19 is spread through droplet or contact transmission, and 
droplets do not remain suspended in the air. Special air handling 
and ventilation are not required to prevent droplet transmission. 
From recent observations, WHO considers a possibility of air-
borne transmission of coronavirus. Therefore, special attention is 
needed for ventilation systems adopted in isolation centers. How-
ever, it is widely accepted that patients with infectious diseases 
should be placed in segregated facilities to prevent the spread of 
infection. Isolation is essential to prevent the spread of COVID-19 
in hospitals or healthcare centers. The main intention behind 
the proposed design is to offer adequate protective barriers for 
lab-confirmed COVID-19 patients and to minimize cross-infection. 

Infected patients need treatment and care, so these isolation cen-
ters also extend medical support at various levels to inpatients, 
depending on the availability of qualified staff and treatment fa-
cilities. All levels of control in an isolation system (administrative 
controls, environmental and engineering controls, and person-
al protection) are important and should be taken into account 
when designing an isolation center.

Figure 1  
Functional Flow Diagram of the COVID-19 Isolation Center

CONVERSATION
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Emergency Management 
as a Framework for Dealing 
with COVID-19 and beyond

COVID-19 caught the world by surprise. It exposed how unpre-
pared the global community was, and how messily some—if not 
most—countries dealt with the situation. At the time of writing, 
COVID-19 cases are still on the rise globally, and the only hope for 
containing the pandemic lies in the discovery of a vaccine, which 
remains under a cloud of uncertainty. 

Clearly, everyone should be prepared to deal with an emer-
gency of this sort, but most people have not given it adequate 
attention, which is understandable given that emergency situ-
ations do not frequently arise. Moreover, despite daily news re-
ports on disasters, they usually strike other people in other places. 
Design standards generally apply to the “norm,” only accounting 
for some known risks. Thus, whereas built environments conform 
to standards pertaining to normalcy, societies everywhere now 
have to deal with new crises and anomalies in the face of a rapid-
ly changing world. How then do we cope with this situation and 
with future crises?

Contingency 
Planning

Emergency
Response

• Identification of Hazard & 
Warning Signals

• Assessment & Prioritization 
of Risk

• Development of  Mitigation 
/ Prevention Strategy

• Development & Maintenance of 
Contingency Plan

• Education / Training / Drills of Communities
• Monitoring or Early Warning Signal

• Rescue those impacted
• Assessment of Damage
• Containment of Risk

• Bring life back to Normalcy
• Incorporate Lessons Learnt 

to Mitigation Plan

EMERGENCY MANAGEMENT PROCESS

1 Emergency Management 
as a Discipline

Emergency Management is not a new concept; it is backed by 
well-established knowledge and encompasses natural or anthro-
pogenic disasters, such as earthquakes, flooding, terrorist attacks, 
and pandemics. Although the nature of each crisis is unique, the 
principles and processes for handling all of these crises are more 
or less the same. Acquiring an understanding of this manage-
ment process, particularly one that is fully interdisciplinary and 
applies to all levels of a crisis will facilitate more effective and effi-
cient responses to future crises.

While there are a number of guidelines and publications that 
focus on emergency planning, very few specific standards exist 
for emergency management, which requires a multi-level ap-
proach. Within the business world, emergency management is a 
component of corporate risk management regimes and is usual-
ly described by terms such as business continuity planning, con-
tingency planning, and business resiliency. Many countries have 
set up their own organizations and developed their own plans for 
disaster management, but most of these plans are localized and 
deal with specific disasters. At the global level, the United Nations 
had been engaged in discussions focusing on disaster-related 

Tony S.F. WONG
Hong Kong Institute of Architects; 
ARCASIA Emergency Architects Ltd.

risks since the 1990s that led to the establishment of the United 
Nations Office for Disaster Risk Reduction (UNDRR) in 1999. The 
Sendai Framework, which is a 15-year plan that extends up to 
2030 and covers seven global targets and four priorities for action, 
was formulated by this agency.

2 The Emergency 
Management Process

There is a broad consensus that emergency management cov-
ers two processes and four phases, (although some practitioners 
would split these phases further into five to eight phases): Miti-
gation & Preparedness, (Contingency Planning Process) and Re-
sponse & Recovery (Emergency Response Process) (see Figure 1 
depicting the emergency management process).

Mitigation refers to the identification of hazards (the causes 
of a disaster) and warning signals, the assessment and prioritiza-
tion of associated risks (and resulting impacts), and the develop-
ment of a strategy to prevent or mitigate the impact of the crisis. 
The Seriousness, Manageability, Acceptability, Urgency, Growth 
(SMAUG) model provides a sound basis for risk assessment. The 
risk of loss of lives and property can be mitigated through appro-
priate capacity/redundancy planning along with sound evacua-
tion and environmental planning and design standards. A focus 
on the prevention or reduction of the impacts of disasters on 
communities would help to reduce the financial costs of disaster 
responses and recovery efforts.

Preparedness refers to the development and maintenance 
of a contingency plan in the event that a disaster occurs. It focus-
es on preparing facilities and procedures for use during a disaster 
to reduce vulnerability to the disaster, mitigate its impacts, or re-
spond more efficiently in an emergency situation. The monitor-
ing of early warning signals facilitates a rapid response. Education 
and training on disaster management provided to all individuals 
who would be impacted by the disaster and the organization of 
regular drills to refresh people’s knowledge are also critical for the 
effective implementation of the plans.

Response refers to the immediate reaction to a crisis that has 
occurred. The focus of response efforts is on ensuring people’s 
safety (through rescues), assessing the damage inflicted, pre-

venting further damage resulting from the disaster, and meeting 
the basic needs of the people affected until more permanent and 
sustainable solutions can be found.

Recovery starts after the immediate threat to human lives 
has subsided. The goal of the recovery phase is to bring the af-
fected area back to normalcy as quickly as possible. Recovery ef-
forts should seek to acquire lessons from the disaster that can be 
incorporated into permanent solutions and used to update the 
mitigation strategy should similar disasters recur.

3 Keys to Success
The following key concepts and strategies can be applied to man-
age emergencies effectively: 

(1) Emergency Management is the responsibility of everyone 
concerned and not just the government or the management 
agencies. Therefore, everyone should be educated and trained to 
contribute to this process.

(2) Holistic, cross-disciplinary collaboration is required for ef-
fective emergency management. No single discipline can resolve 
the complex implications of most crises. Consequently, an inte-
grated plan should be developed for which effective communica-
tion, coordination, and collaboration are prerequisites.

(3) Emergency plans should be comprehensive, taking ac-
count of all hazards, all phases, all stakeholders, and all impacts 
associated with disasters. They should also anticipate future risks 
that may not have been applicable in the past. Risk identification, 
assessment, and prioritization are critical for assigning resources.

(4) It is essential to act with urgency and make timely de-
cisions. A quicker response increases the chances of saving lives 
and containing the damage induced by a disaster. Practices and 
drills of the planned actions are also required to enable a quick 
response.

(5) Each disaster is unique and comprises elements that can-
not be predicted in advance. Hence, flexibility and improvisation, 
along with creativity and innovation, are required at times.

(6) Emergency management entails a delicate balance be-
tween mitigation measures and social and economic costs. Lead-
ers should adopt a science and knowledge-based approach that 
is based on education, training, experience, ethical practice, pub-
lic stewardship, and continuous improvement.

Figure 1  
Emergency Management Process
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1  Minimizing Resource 
Consumption and 
Submissive Design

COVID-19 patients are often advised to stay indoors, within the 
safety of their homes, and in complete isolation while the pa-
tient's immune system improves and gets accustomed to fight-
ing the virus.[1] Along with other prescribed conditions, the envi-
ronment within the space itself plays a substantially important 
role in strengthening a patient’s immune system. With the use 
of appropriate placement strategies and multiple pathways for 
cross ventilation, there will be plenty of air flow within the struc-
ture of the building, and the interior will be flooded with natural 
light throughout the day time.[2] This will allow for the continuous 
decontamination of the space, and the sunlight will provide ten-
ants with ample quantities of vitamin D. The beauty of the simple 
yet elegant design and use of space will create a healthy and sce-
nic breathing space, which will assist in boosting the inhabitants’ 
mental health.[3] The fresh environment and favorable air quality 
will also help uninfected inhabitants to relax and fight the depres-
sion that comes with the COVID-19 pandemic.

Green Building 
Design Strategies 
to Fight the 
COVID-19 
Pandemic 

Shafique RAHMAN 
Department of Architecture, Ahsanullah University of Science 
and Technology (AUST), Dhaka, Bangladesh; 
Trikon Architects, Baridhara DOHS, Dhaka

2 Recycling, Reuse, and 
Renewable Energy

Green building structures significantly reduce the consumption 
of resources such as electricity and water. They also produce their 
own energy from renewable sources, including photovoltaic en-
ergy and wind energy, which further keeps the balance between 
the supply and demand of energy to an optimum ratio.[4] During 
the COVID-19 pandemic, many countries have experienced eco-
nomic distress and constraints on the availability of resources. In 
a time of such crisis, adopting green building design would be an 
effective means of effectively managing limited resources.

Green building design strategies also emphasize rainwater 
recycling and greywater recycling. During the COVID-19 pan-
demic, water usage has increased significantly because of the 
recommended personal and community hygiene practices, such 
as repeated handwashing and bathing. This extended demand 
for water can be offset with recycled water, without creating any 
extra demands for water from external supply sources. Greywa-
ter systems minimize the need for fresh water in the building, 
because they all can be recycled, except for toilet streams.[5] This 
water is most commonly used for irrigation and water supply to 
toilets. This is not only environmentally friendly, but also signifi-
cantly cost-effective. 

Figue 1 A strategic framework on green building design

Figue 6  Conceptual scenario of urban 
farming, which ensures food security 
during the COVID-19 pandemic

Figue 5  Conceptual design strategies for the 
recycling of rainwater and greywater

Figue 2  Air flow and natural light 
promote physical and mental health

Figue 4  Conceptual section summa-
rizes the broad spectrum of green 
building design strategies

Figue 3  Increasing demand for water 
usage could be optimized by recycling 
of rainwater and Greywater
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1 Introduction

Business building proprietors and corporate CEOs are well aware 
of the changes. As most employees are now working from home, 
organizations are scrutinizing their customary interest in the 
costly land, office infrastructure, and facilities that need to be pro-
vided in a physical office. “We’ve demonstrated we can work with 
no physical impression,” Morgan Stanley CEO James Gorman 
told Bloomberg. Two Trees Management proprietor Jed Walen-
tas takes note of the difficulty of pre–COVID-19 era desires. “In the 
event that you got more than two million individuals in Brooklyn, 
for what reason is it sound or effective for each one of those indi-
viduals to schlep into Manhattan and work each day?” he asked 
in a meeting reported by the New York Times. “That is the manner 
by which we used to do it yesterday. It’s not sound at this point.”

2 Analysis of Co-Working 
Spaces (South Asian 
Context)

Co-working spaces have also been compromised.[1] Energized by 
the rise of independent work and people’s craving to associate 
with a bigger network, there have recently been dramatic devel-
opments in this area. Co-work, for instance, was the largest inhab-
itant of Singapore, occupying almost nine million square feet of 
land as of April. However, it is likely that for a significant period af-
ter the stay-at-home guidelines have been lifted, workers will not 
return in similar numbers on account of a fear of infection. Toward 
the finish of the current emergency, given in any event present 
moment, serious financial vulnerability, I anticipate that new that 
new and restored duty should collaborating space to be drastical-
ly off unique gauges. In circumstances like today, where WFH has 
Become the new ordinary, organizations that have not as of now 
digitized their methods of working may battle to change, and nu-

The most effective strategy adopted by the world to fight 
COVID-19 is home quarantining for a long period of time. When 
undergoing home quarantine, it is a great inconvenience to de-
pend on outside sources for fresh food and vegetables regularly, 
as stepping outside could mean exposure to the airborne virus. 
Entire countries have gone into lockdown; over time it will be nec-
essary to adopt a sustainable system for managing food supply 
sources within urban sprawls. It would be the most convenient 
technique that can be integrated to ensure future food security.[6] 

Green buildings often promote urban agriculture, vertical 
gardening, and community farming.[7] During a quarantine pe-
riod, green buildings could ensure the supply of fresh vegeta-
bles, herbs, and fruits for the occupants and allow them to stay 
at home. Vertical farms produce food throughout the year, be-
cause they maintain stable growth conditions regardless of the 
environment and are much less vulnerable to changes in tem-
perature than traditional farms.[8] This promises a steady flow of 
consumer products and a consistent income for growers. Green 
design has been reported to contribute to urban waste recycling, 
the effective use of water and energy conservation, the reduction 
of air pollution and soil erosion, urban beautification, adaptation 
and resilience to climate change, disaster prevention, and eco-
logically and socially sustainable urban growth. Therefore, green 

buildings contribute socially, economically, and environmentally 
to the prosperity of cities.

In summary, amidst the sudden outbreak of COVID-19, the 
fate of humankind still remains uncertain. Until the successful 
development of an effective vaccine, the only known methods of 
avoiding infection are social distancing and self-isolation. People 
are widely advised to stay at home and carry out certain activities 
to achieve the highest level of protection and to ensure collective 
immunity.[9] 

It has been conclusively shown that resource consumption 
reaches peak levels when people stay home for extended peri-
ods. To counter this giant demand for resources, we must seek 
environmentally-sustainable solutions and develop revolutionary 
techniques of resource production. Adopting these techniques 
would greatly contribute to fighting the upcoming economic re-
cession. The first objective of green building design is to minimize 
the consumption of resources. 

Green buildings also maximize climatic efficiency and allow 
elements of nature to interact in an indoor environment. The in-
door environmental quality in green buildings is highly beneficial 
for improving the inhabitants’ physical and mental health, and 
promoting communal engagement, which can all contribute to 
fighting the negative effects of the COVID-19 pandemic.

3 Food Security and Urban Vegetation
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disease over the network. Floor- or zone-wise partitioning of 
the air appropriation framework[5] will be the standard in future 
structural plans. Moreover, HEPA (High-proficiency Particulate 
Air) channels[6]  joined with high-vitality bright UV light units to 
eliminate microscopic organisms, and infections may become a 
standard component. Air changes every hour must be expand-
ed to guarantee more significant levels of respiratory hygiene.

(5) Sanitization tunnels
Sanitation passages and fog showers may be introduced 

to disinfect each individual entering a structure, in addition to 
maintaining sanitization stations on various floors and in com-
mon areas.

(6) Labeling and signboards
Office spaces are to be stickered to indicate the requirement 

to maintain social distancing while moving across the office space. 
Hygiene protocols[7] are to be strictly followed and are to be de-
tailed to all employees of the organization using the office space.

(7) Cafeterias in workplaces
Traditionally, cafeterias were designed as a feature of almost 

every office to allow employees to socialize with each other while 
eating. Be that as it may, for the moment, they should be adjusted 
to guarantee physical distancing among employees to minimize 
the spread of infection. 

(8) Minimizing touch
Low-touch technological solutions should be adopted. This 

is now an inevitable part of the workspace. Technology-oriented 
solutions to minimize touching of physical surfaces such as es-
calators, lifts, doors, and attendance systems should be adopted. 
For new structures, self-cleaning washrooms that wash the whole 
work area offer a less work-intensive and more dependable type 
of cleansing. 

The most recent studies and experiments also indicated that 
the use of motion sensors, voice-activated systems, and AI-pow-
ered devices can minimize interaction with surfaces and offer a 
touch-free environment.

(9) Natural Ventilation
clean air has to be siphoned into structures,[8] weakening 

contamination in the air. With regard to places of business, most 
existing frameworks are designed to take in 20% of air from out-

side, while 80% is recycled from inside. In the current circum-
stances during the pandemic, 100% of air should originate from 
outside, all things considered. 

As far as possible, fresh air and sunlight should be permitted 
to enter office spaces. Free air should be able to pass through the 
entire structure and should be ventilated out regularly. Natural 
lighting helps to increase both the immunity and the productivity 
of employees.

Each of these recommendations will call for major additional 
capital and operational expenses for structures. The expense of 
working together will clearly rise. Having experienced this round 
of the pandemic and long shutdowns, the conduct of workers will 
change, and they will require more physical and mental space. 
The manner in which we work and plan workspaces will never be 
the same again. Our future work environment plans must oblige 
the post-COVID-19 world. As India is a tropical nation, a little day-
light could offer a blend of UV rays that may lift the spirits of both 
plants and individuals.

Figure 3 Model - I of Natural Ventilation (Air) at Workplace Figure 4 Model – II of Natural Ventilation (Sunlight) at Workplace

ENDNOTES

[1] Leila Omidi, Gholamreza Moradi, and Nasim Mostofi Sarkari, “Risk of COVID-19 Infection 
in Workplace Settings and the Use of Personal Protective Equipment,” Work 66 no. 2 
(2020), https://doi.org/10.3233/Wor-203188.

[2] Zebun Ahmed, “Architecture After the COVID-19 Pandemic Re-Imagining Our World,” 
ResearchGate (2020), https://www.researchgate.net/publication/342353726_Architecture_
After_The_COVID-19_Pandemic_Re-Imagining_Our_World.

[3] “University of Washington Guidance for Plexiglass Barriers in Support of COVID-19 
Prevention Efforts. https://www.ehs.washington.edu/system/files/resources/COVID-19-
plexiglass-barriers-workplace.pdf

[4] K.D.V.Prasad, and Mruthyanjaya Rao Mangipudi, “The Post-COVID19 Pandemic Back 
To Workplace Policies And Procedures: A Case Study with Reference to Agricultural 
Research Sector, Hyderabad,” European Journal of Business Management and Research, 5, no. 4 
(2020): 1–7, https://doi.org/10.24018/Ejbmr.2020.5.4.421.

[5] Ghaid Ateek, “Future Of Sustainable Architecture: Rethinking COVID-19 a Pandemic or 
Turning Point?” Research Gate (2020), https://doi.org/10.13140/Rg.2.2.33693.74722.

[6] Sophia Yeo, Ian Hosein, and Leo McGregor-Davies, “Use Of HEPA Filters to Reduce the 
Risk of Nosocomial Spread of SARS-CoV-2 via Operating Theatre Ventilation Systems,” 
British Journal of Anaesthesia 125, no. 4 (2020), https://doi.org/10.1016/j.bja.2020.07.013.

[7] Robin George and Ann George, “Prevention of COVID-19 in the Workplace,” The 
South African Medical Journal, 110 no. 4 (2020): 269, https://doi.org/10.7196/Samj.2020.
V110i4.14723.

[8] Lidia Morawska et al., “How Can Airborne Transmission of COVID-19 Indoors be 
Minimised?” Environment International, 142 (September 2020), https://doi.org/10.1016/j.
envint.2020.105832.

merous organizations actually have specific frameworks that can 
be accessed only from the workplace. Organizations need assis-
tance and direction on what to do and what exercises they can 
figure out how to remain profitable. 

3 Case Study
A study conducted by South Korea’s Centers for Disease Control 
showed how effectively the novel coronavirus can spread in a 
tightly packed office space. On one floor of a call center where 
216 representatives worked, 94 individuals tested positive for in-
fection with COVID-19. Specialists suspect the episode occurred 
over the span of 16 days, starting on February 21, 2020. More than 
90 percent of the cases were found in a densely populated area 
of the workplace. The role of asymptomatic patients being un-
detected/untested in the spread of the COVID-19 virus is also a 
major concern. It is now an established fact that, for the time 
being, coping[2]  with the COVID-19 virus is the “new normal” for 
every country.

4 Changes in Conventional 
and Traditional Ways 
of Working in Office 
Workspaces 

(1) De-blocking workplaces
There is a need to rethink “ultra-efficiency” and “minimized 

workplaces” and to plan to de-clog office spaces while mulling 
over the new social distancing norms and standards. Preferably, 
the minimum 100 sq. ft. per individual rule will become a reality. 

(2) Space
 Genuine thinking about how to create more space — even 

with a high level of telecommuting, more space may be appropri-
ated among fewer individuals, with liberal space guidelines. This 
merits some thought, as managers may be required to provide 
great physical separation for each individual, regardless of wheth-
er half of the staff are telecommuting. 

Cubicles are to be re-designed in such a manner that they 
offer better privacy, isolation, and safety to protect an individual 
from coming into contact with a contaminated person or object. 
Acrylic “plexiglass” boundaries can, by and large, be introduced 
quickly into working environments and open offices to secure 
representatives and clients. These defensive shields can be joined 
to existing office and café furniture, including work areas, desk 
areas, stalls, counters, cabinetry, and existing dividers.

Plexiglass barriers[3] have the capacity to isolate people. Be-
cause of the expanded demand to establish plexiglass bound-
aries, it is imperative to organize the territories of the establish-
ment to guarantee that higher-hazard zones receive barriers first. 
The prioritization of which areas of the workplace should receive 
plexiglass barriers falls under the designing controls area of the 
hierarchy of hazard controls. Although eliminating the peril would 

be the ideal outcome, as this may not be possible, the next best 
alternative is to design controls to diminish the chances of expo-
sure to the virus.

Below are a few places where the implementation of plexi-
glasses may play a major role in reducing the hazard. The plexi-
glass barrier should block face-to-face pathways between individ-
uals at:

• Retail points of sale and grocery stores.
• Reception desks in all areas.
• Between undivided cubicles and workstations.
• Ticket sale counters, etc.

(3) Adopt components from medical clinic plans
Offices may need to adopt a sterilization / sanitization frame-

work,[4] for instance, simply cleaning and purifying the entire floor, 
furniture, drapes, and entryway handles. Measures to counter mi-
crobiological transmission through droplets, physical closeness, or 
airborne transmission should be tended to in the structure. Fur-
thermore, isolation rooms and emergency oxygen supplies may 
become a reality of office design rather than part of science fiction. 

(4) Upgrade air-conditioning models
The latest evidence emerging from researchers indicates 

that COVID-19-infected droplets can stay in the surrounding 
air for a significant amount of time, thus making it an airborne 
infection. Air conditioning for places of business may require 
significant re-building to ward off the danger of the spread of 

Figure 1 Layout Design of a Workplace

Figure 2 Funnel of Controls
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and this labor-dependent process has not changed drastically 
over time, even if some practices have become more efficient. 
However, owing to the ongoing COVID-19 pandemic, there has 
been a shift in architectural methods from old habits, as the adop-
tion of new architectural methods and the Internet of Things (IoT) 
has increased. In other words, the social changes resulting from 
the COVID-19 pandemic have also affected the field of architec-
ture—and this ripple effect is expanding.

The architecture field had already started to change during 
the digital era. Huge commercial and financial buildings were re-
placed by IT service buildings, while factories were transformed 
into distribution centers and smart factories with IT technologies, 
leading the way to our new un-tact economy. If the efforts of gov-
ernment and corporations to digitalize can meet citizens’ needs, 
this field will grow tremendously.

3 Modular Architecture
When COVID-19 began to spread actively in February 2020, China’s 
mobilization of resources led to the creation of two new hospitals 
built from scratch in just 2 weeks. The building of a massive emer-
gency hospital with 2600 beds was only possible because they 
used a modular construction method. Modular construction, i.e., 
making parts of the building at a factory, delivering them to the 
site, and assembling the parts on site, has existed for a long time 
and is intended to shorten the construction period and overcome 
difficult site conditions, or is used for especially detailed work or 
for structural purposes. Modular architecture, which evolved from 
the existing IC (Industrialized Construction) and prefabrication, 
is used in OSMC (Off-Site and Modular Construction). Singapore, 
which encourages modular architecture, calls it DfMA (Design for 
Manufacturing and Assembly) to emphasize the inclusion of the 
design-stage work.

Considering its benefits, modular architecture has developed 
rather slowly. Modular construction saves costs by shortening 
the construction period, and quality is guaranteed by the factory 
manufacturing process. It can be considered the future of archi-
tecture in terms of environmental and social issues. Because only 
the assembly of building parts is performed on-site, modular con-
struction reduces traffic congestion, construction noise, and en-
vironmental waste. It also has the advantage of making forecast-
ing the construction schedule easier, thus reducing unforeseen 
accidents. Another significant benefit of modular architecture is 
that construction plans can be flexibly changed or improved if 
necessary.

Temporary modular buildings like the Wuhan hospitals in 
China had already been built in the past. Recently, modular con-
struction methods have been increasingly used to construct not 
only temporary but also permanent buildings. For example, there 
is the AC Hotel New York Nomad, a 26-floor building using mod-
ular construction that is expected to be completed in the fall of 
2020. The exemplar of modern modular construction, a hotel 
designed by Danny Forster & Architects, also used these new 
methods. The hotel’s 168 rooms were manufactured in factories 
in Poland, transported to New York, and assembled with cranes 
on-site. Even though lobbies, restaurants, and facilities used tra-
ditional construction methods, the hotel’s construction was sig-
nificant in that for the first time, an international high-end hotel 

Figure 1

chain chose to use the modular method—a signal of the possibil-
ities for the adoption of this new method.

During the PyeongChang Winter Olympic Games in 2018, 
the PyeongChang Media Residence Hotel for the press was built 
using the modular construction method and was favorably re-
ceived. An important characteristic of the building is its 100% reus-
able iron structure, which can be dismantled and reused for other 
projects. In fact, in February 2020, when COVID-19 spread to the 
bustling metropolis of Daegu in South Korea, officials discussed 
the possibility of moving the facility with its 300 rooms to the city, 
which would require 2 weeks’ work, and using it as a temporary 
treatment center. As shown in this case, the current movement to 
replace traditional construction methods of on-site construction 
will continue to grow, with modular construction providing a new 
architectural paradigm.

4 Smart Cities
The impact of the COVID-19 pandemic has demolished the exist-
ing concept of cities. Geographical location, which was the most 
important factor in the design of new cities, has decreased in sig-
nificance, as working online has become our new reality—not just 
a hope for the future that only characters in movies can experience. 
This technology is becoming increasingly available in society, gen-
erally, as social acceptance of working from home spreads, and 
such work has become remarkably efficient in producing the re-
quired outputs. As the necessity of commuting, long considered 
mandatory for workers, has disappeared, the importance of phys-
ical distance has been reduced, while the importance of IT infra-
structure has become greater. Although previously the commute 
was the most important factor in choosing housing, this has ac-
cordingly become less relevant. Furthermore, experts predict that 
demand for housing located close to urban areas, where social dis-
tancing is difficult to enforce, will disappear. However, the demand 

Post-COVID-19 
Architecture 

1 The Beginning of the 
“Un-tact” Economy, 
Changes in Our Lives

Ever since the first case of COVID-19 was reported in Wuhan, 
China, in January 2020, the global community has suffered the 
effects of the COVID-19 pandemic. Owing to the disease’s infec-
tiousness, wearing masks, staying home, and social distancing 
for disease prevention have become the “new normal.” Whether 
voluntarily or involuntarily, we all are experiencing a new “un-tact” 
economy caused by physical “social distancing” and “stay home” 
campaigns. Un-tact is a newly formed word that originated in 
combining the words “un” and “contact,” and means to “not con-
tact directly.” This new un-tact economy highlights ongoing so-
cial trends using advanced technologies such as unmanned nav-
igation, artificial intelligence, and drone delivery to provide goods 
and services.

The realization of the un-tact economy would have been 
impossible without the Fourth Industrial Revolution. In fact, our 
daily lives have not changed much, considering the revolutionary 

developments in digital technology that started several years be-
fore the COVID-19 pandemic. At the time, most people feared or 
felt uncomfortable with the threat posed by the full acceptance of 
digital technology. However, we are now experiencing the quick 
and smooth replacement of what were once widely considered 
“irreplaceable fields” because of the spread of COVID-19. “Working 
from home” and “online lectures” are now recommended, “web 
seminars” and “self-isolation” have become normal, and shopping, 
religious, and financial activities, in general, are undergoing accel-
erated digitalization. In the future, the momentum of these chang-
es will only continue to grow stronger and faster. Furthermore, 
because we can quickly share massive amounts of data through 
fifth-generation mobile communications (so-called 5G service), we 
are expecting rapid changes in up-to-date industries such as the 
Internet of Things (IoT), automatic driving, and smart factories.

2 The Transformation of 
Architecture by COVID-19

Architecture started with the beginnings of human civilization, 
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Figure  3

Figure  4

Figure  2

for ICT (Information and Communication Technology), which en-
ables the use of the internet, has increased rapidly.

Connected infrastructure is essential to the un-tact econo-
my. Up-to-date technologies such as unmanned automatic nav-
igation, artificial intelligence, and drone delivery should be con-
sidered prerequisites for carrying out economic activity without 
direct contact. These technologies are based on 5G mobile com-
munication data-sharing systems, and a connected city with such 
systems is on its way to being a smart city. Therefore, it is better to 
upgrade and install ICT infrastructure in a city that already has in-
frastructure than to build infrastructure in a new place—the pos-
sibilities range from an apartment district to a new town such as 
Ilsan or Bundang in Korea.

5 Smart Architecture and 
Drones

The COVID-19 health crisis has also had a major influence on the 
construction industry. To minimize manpower allocation, the 
traditional on-site construction process (which requires a large 
number of workers) has been replaced by the factory premanu-
factured method. In fact, digital technology should be implanted 
into the construction management system before the building 
itself. Digital building management systems, combined with the 
Internet of Things (IoT), can be installed into each site manage-
ment team member’s smartphone, enabling real-time responses 
by providing up-to-date information on site conditions through 
CCTV and other installed sensors. For this to be fully realized, 
smart architecture technologies such as modular architecture, 
BIM (Building Information Modeling), drones, and AI robots must 
be developed first.

Smart architecture using the drone delivery method has 
already started. The Lyons Place residence in London, a con-
struction project for 76 families completed in June 2019, already 
incorporated an area for drone landings in their facilities, with 
drone operations conducted through an IT firm. Although drone 
delivery has not yet been widely used, COVID-19 will make such 
deliveries available to the general public, a possibility for which 
architects should be prepared from now on. In addition, New 
York State is proceeding with developing legislation pertaining to 
drone inspections of buildings after a fatal accident involving an 
architect during a routine inspection.

6 Changes in Housing
If people should be isolated for two weeks because of COVID-19, 
would they choose to live in an apartment or house? In most cas-
es, they would probably prefer a house with sunshine,  rather than 
the confines of a narrow apartment. During social isolation, the 
presence of a balcony (from which to drink tea) and a front yard 
(to walk around in) would be incredibly comforting. However, we 
cannot simply jump to the conclusion that demands for private 
housing would increase after COVID-19. Due to various factors 
such as education, hospital, and cultural facilities, generally Kore-
ans prefer apartments to houses. 

However, individuals living in apartments are very vulnerable 
to COVID-19. Elevator spaces are cramped, and people are forced 
to touch buttons, exposing them to others. Because many peo-
ple dwell within the same buildings and apartment complexes, 
social distancing is more difficult. Since people are forced to stay 
at home, noise complaint issues also arise more frequently. Given 
these difficulties, what factors should be considered in construct-
ing apartment buildings for the future? Redesigned unit plans 

accommodating home working, community business centers 
with video-conference or fax facilities can be expected. High ex-
pectations for clean air would bring air purification systems for ev-
ery unit, and entry vestibules with air shower systems will appear. 
To bring the “un-tact” economy to fruition more smoothly, deliv-
ery systems within each unit can be developed. Especially, I am 
sure that the un-tact economy would be fully achieved consid-
ering the current Korean construction market, which has shown 
remarkable adaptability to future trends. 

Social adaptability changes buildings due to the specific 
needs they are built to accommodate. To this end, the first func-
tion of housing is safety. The origins of housing began with the 
construction of shelters to deal with harsh natural conditions and 
predators. This function has been bolstered by auxiliary functions, 

such as the need for a comfortable home to rest in and relaxation 
for families. Stepping one step further, protection from viruses 
and infection is required. In other words, the form of dwelling 
should change accordingly based on changes to people's lifestyle 
and new purposes. Sergey Makhno, an Ukrainian architect, pre-
dicted the following 7 future changes in housing after COVID-19: 
Private housing (rather than apartments), bunker rather than 
open structure, self-sufficiency of electricity and water supply, 
purification and neutralization, home functioning as office, in-
ternational expansion of home-farming, and opposition to mass 
production. Although some of these changes would be difficult to 
apply in the unique circumstances of South Korea, the changes 
should be highly considered.
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The New Normal in the 
Post-COVID-19 Era, 
Questions for Architecture 
and Urbanism 

Namho CHO

The future has arrived. Even though, as architects, we have always 
drawn the future, COVID-19 has brought the future to us too rapidly 
and powerfully. Regardless of the social field—whether healthcare 
or the economy—it comes as a shock. Although some scholars ex-
pect us to return to the order of things as it was before the out-
break of COVID-19, most regard the post-COVID-19 era as a “new 
world.” Ever since climate change and the destruction of ecological 
systems became serious problems, the attack cycle of viruses has 
shortened, and there are limits to the development of vaccines for 
protection. Experts suggest that it will be necessary “to coexist with 
infectious diseases.” We now know the traits of contagious diseases 
and have improved our disaster management skills through social 
distancing and active diagnosis and recovery.

Historically, diseases have changed the international order 
and social system. During the fourteenth-century plague in Eu-
rope, it became understood in Western Europe that inspecting 
for cleanliness is more important than praying. The Enlighten-
ment caused power to shift, with monarchs no longer regarded 
as divine beings but simply as royal figures. This period laid the 
groundwork for the Renaissance and Humanism. As half of the 
population died from infectious disease, feudalism collapsed, and 

weather improved, there was an increase in outdoor activities 
while maintaining social distance. In Seoul’s autonomous districts, 
the area per person was 8.2 square meters in Gangnam, but only 
0.3 square meters per person in Geumcheon. When barriers divide 
society, the social conflicts caused by the gap between rich and 
poor are not revealed on the surface. Infectious diseases spread 
rapidly in crowded situations and endanger the entire society. Eq-
uitable public space quality contributes to common safety.

In a conference discussion about COVID-19, the case of a city 
in Europe researching the number and size of its ice links was 
introduced. The context was the preparation of a place to store 
numerous corpses temporarily. There is a need for various kinds 
of emergency management facilities, according to the types and 
stages of disasters. How should a resilient urban disaster preven-
tion infrastructure be established?

What should be the role of architects in forming the physical 
environment and systems in the new order, including emergency 
relief facilities? In the process of finding new orders by inter-co-
operation between health, disaster prevention, and city manage-
ment, the role of the architect goes beyond simply suggesting 
solutions to problems to accomplishing architectural design and 
renewal, thus having considerable positive power. 

Recycling and sharing have been proposed as alternatives 
to the economic growth model based on quantitative expansion. 
However, the pioneers of the sharing economy, such as Uber and 
Airbnb, have been damaged during the pandemic. As working 
from home becomes more widespread, the space for families and 
individuals will expand. What would be a wise solution to allow 
sharing and safety to coexist?

Is it possible to daringly imagine and hope for Korean archi-
tecture in the post-COVID-19 new normal era? Compared with Ko-
rea’s economic and cultural status, Korean architecture is of trivial 
importance by the standards of the global architectural commu-
nity. Recently, Korea’s COVID-19 disaster management became 
an international standard. If Korean architecture could produce 
similar achievements, it would move a step nearer to becoming 
world architecture. Just as Deutscher Werkbund and Bauhaus 
ended the Historismus era and set a new standard, would it be 
impossible for Korean architecture to prepare and set a new 
course internationally for architecture in the post-COVID-19 era?

capitalism rose up. However, in Eastern Europe, feudalism be-
came stronger. In the process of overcoming this crisis, our pre-
emptive responses and actions will open up new possibilities, but 
we should also be mindful of the historical lesson that progress 
can be reversed following such a disaster. In the post-COVID-19 
era, it will be necessary to prepare and practice for the future rath-
er than just allow it to unfold.

After the Renaissance, the knowledge accumulated in vari-
ous sectors began to be classified systematically, a process that 
continues until today. COVID-19 requires a cross-border approach 
in the fields of the environment, climate, cities, disease, and pov-
erty. How does the architecture field view the current situation? 
Immanuel Kant said, “Space and time are two pure forms of sen-
sible intuition.” I would like to discuss questions for architecture 
and urbanism with respect to the post-COVID-19 new normal.

What are the Best 
Questions in the Middle of 
the COVID-19 Pandemic?
Strange phenomena are occurring globally every day, often be-
ginning in places and people near us. This is painful, but it also 
spurs the imagination. The drive-through coronavirus testing 
system has been, intriguingly, interpreted by psychologists as a 
“health+service” Korean product. One wonders, however, if every-
day changes in the urban architecture field have been recorded.

In societies that have become deeply polarized by neo-lib-
eralism, disasters tend to disrupt positive social connections and 
have a particular impact on the most vulnerable. However, di-
sasters do not always bring gloomy results, as they remind us of 
what is important and bring the global community together. The 
history of disasters shows that social solidarity gets stronger after 
the social system has collapsed. Does mutual aid invigorate our 
society?

What would be the ultimate solution to delay the contagious 
disease cycle? Most people consider the novel coronavirus to have 
come from bats and acknowledge that problems were caused by 
the deep human invasion of their ecological system. Considering 
that studies indicate that global climate change has resulted in 
a four-fold acceleration in the spread of infectious diseases, we 
should unite and prepare for the coming future.

Do we expect the digital transformation to accelerate in the 
future? The increase in the adoption of contactless digital services 
will continue even after COVID-19. The problem is social accep-
tance. Social standards and trust should be established for per-
sonal information usage and protection to prevent society from 
becoming an all-monitoring Big Brother.

Contemporary cities have been established as public trans-
portation–based metropolises, as preferred by the new urbanism. 
COVID-19 put breaks on such flows. New York, with its maximized 
public transportation system, has become the most dangerous 
city due to its population density and the closeness between peo-
ple, whereas Los Angeles has become the safest city. How should 
the urban spatial structure and transportation paradigm change?

How should public space density be rearranged? As the 
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Meeting a Difficult Challenge: 
Hong Kong Quarantine Camps
Architectural Services Department, HKSAR

To fight COVID-19 in Hong Kong, 
it has been urgently necessary 
to provide quarantine camps. In 
response to this pressing social 
need, Counting by Hours has been 
established as a guiding principle. 
The Architectural Services Depart-
ment (ArchSD) was given the 
responsibility to provide quarantine 
camps since late January 2020, it 
has been looking for suitable sites 
and setting up quarantine facilities.

To that end, various government 
departments provided collabo-
rative support under the slogan 
of “Together we fight COVID-19.” 
Dedicated frontline workers played 
a vital part in that effort. At the peak 
of construction, around 900 work-
ers were engaged on facility sites; 

on-site installations were conducted 
around the clock, and up to forty-
four quarantine units were estab-
lished every day.  

To expedite the construction, 
innovative technologies, in particu-
lar modular integrated construction 
(MiC), were applied. At the onset of 
the project, each quarantine camp 
was designed using standardized 
modular units as the main design 
principle that allowed fast execution 
of the project. With modulariza-
tion, the project could maximize 
the benefits of MiC in terms of the 
following factors: enhanced efficien-
cy; shorter construction periods; 
greater site safety; better building 
quality; and reduced construction 
waste and inconvenience. By trans-

ferring the on-site construction 
process to a controlled factory envi-
ronment, it was possible to minimize 
significantly the impacts of adverse 
weather and site constraints. Using 
MiC allowed timely construction of 
the quarantine facilities. 

Over a period of 10 months, 
ArchSD completed over 3600 new 
quarantine units. The units at Upper 
Lei Yue Mun Park were completed 
in 624 hours. The use of MiC for the 
quarantine camps is an excellent 
example of fast, high-quality project 
delivery; it also demonstrates how 
innovative technologies can be 
applied to offer a new mode of proj-
ect delivery.

PROJECT

Left page
Bottom Quarantine Camps at Lei Yun Mun Park, Hong Kong - Night

right page
Above Layout Plans for Upper Lei Yue Mun
Middle 118 units completed in 26 days, Upper Lei Yue Mun Park
 Quarantine Camp at Upper Lei Yue Mun Park
 Inside Type A unit, Upper Lei Yue Mun Park
Bottom Location Plan
Credit China State Construction Engineering (Hong Kong) Ltd.

Upper Lei Yue 
Mun Park
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Lower 
Lei Yue Mun Park 

Above Layout Plans; Elevations
Middle 234 units completed in 63 days, Lower Lei Yue Mun Park
Bottom Special drainage design to meet the high hygiene standard and infectious 

disease control criteria for quarantine use; 
 Individual bathroom in each unit, Lower Lei Yun Mun Park
Credit China State Construction Engineering (Hong Kong) Ltd.

Above Layout Plans; Location Plan; Elevation
Middle 99 units completed in 84 days, Sai Kung Outdoor Recreation Centre
Bottom Quarantine Camp at Sai Kung Outdoor Recreation Centre
Credit Architectural Services Department, Paul Y. Construction Company, Limited

Sai Kung 
Outdoor 
Recreation 
Centre
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Above Master Layout Plan / Layout Plan / Elevations
Bottom 700 units completed in 73 days(exclude site formation and infrastructure 

works), Penny’s Bay Phase 1B /
 Quarantine Camp at Penny’s Bay Phase 1B
Credit China State Construction Engineering (Hong Kong) Ltd.

Penny’s Bay 
Phase 1B

Penny’s Bay

Hong Kong Disneyland 

Car Park

Fantasy Road

Above Master Layout Plans / Location Plan
Middle 120 units completed in 66 days, Pat Heung JPC Activity Centre /
 Inside the unit, Pat Heung JPC Permanent Activity Centre
Bottom Quarantine Camp at Pat Heung JPC Permanent Activity Centre
Credit Hip Hing Engineering Company Limited

Pat Heung Junior 
Police Call (JPC) 
Permanent 
Activity Centre
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Huoshenshan Hospital
PROJECT

Huoshenshan Hospital is located 
near Zhiyin Lake in Wuhan’s Caid-
ian District. The hospital site is next 
to the Worker’s Sanatorium. Prior 
to the construction of the hospital, 
the site was deserted, with an un-
dulating terrain occupied only by a 
line of temporary buildings and a 
three-story house, as well as some 
weeds and bushes.

The most obvious merit of 
the site was that the architectural 
complex in the northern part of 
the base was incomplete. The vast 
surface of the lake covers the east-
ern and southern parts of the base, 
which is good for isolating the hos-
pital from the outside. However, 
this site also faced many problems 
that needed to be resolved. Several 
key examples are listed below.

(1) As Zhuyin Lake is a critical 
part of Wuhan’s river system, the 
utmost safety measures needed 
to be taken; (2) The western part 
is a residential area, so isolation in 
terms of physical space and psy-
chological space needed be taken 
into consideration; (3) Outside the 
site, there is only one road to the 
city, which could make transporta-
tion difficult; (4) The site was undu-
lating, with a maximum difference 
in altitude of about 10 meters. As 
field engineering involves a tre-
mendous amount of construction, 
there was a need for technical pro-
posals bearing in mind the need 
for speedy construction to be put 
forward; (5) The vertical relation-
ship between the perennial water 
level and the highest water level 

needed to be taken into consider-
ation; (6) Any negative influence of 
the facility needed to be mitigated 
by guaranteeing the safety of the 
medical care personnel on the lee-
ward side of the Worker’s Sanatori-
um in the medical quarantine area.

The following strategies were ad-
opted to address the above issues.

(1) Ensuring the minimum 
building height was not lower than 
the exterior ground of the lowest 
sanatorium buildings. In order to 
prevent the infiltration of surface 
water, the base ground was cov-
ered with a seepage-proof film, 
guaranteeing that no drop of wa-
ter flowed into the lake or seeped 
underground. 

(2) Increasing the isolation dis-

tance between the hospital, adja-
cent urban roads, and residential 
areas in the east. The distance from 
Huoshenshan Hospital to Zhiyin-
hu Road is 40 meters, and it is less 
than 120 meters away from the 
nearest residence to the west. The 
medical buildings along the road 
are constructed in bungalows, 
which are also quarantined by a set 
of screens on one side of the road.

(3) To ensure the lowest site 
level was not lower than the ex-
isting level of the sanatorium, the 
whole site was divided into two 
platforms to facilitate the construc-
tion progress. A balanced earth-
work approach was taken, such 
that the earthwork consumed by 
the site was used to fill it. Altitude 
differences were properly handled 
to guarantee the smooth vertical 
connection of traffic organization.

(4) In constructing the quar-
antine areas along the road sur-
rounding the medical building, it 
was essential to ensure the interval 
distance between the new med-
ical construction and the nearest 
adjacent sanatoriums was greater 
than 20 meters, thereby complying 
with the Building Design Rules for 
Infectious Disease Hospitals. To re-
duce the negative influence of the 

wind on the side of the quarantine 
region, the distance separating In-
patient Building 2 and the sanato-
rium is no less than 130 meters. This 
space has been set aside as open 
ground to facilitate air ventilation of 
the medical area.

(5) The architectural layout 
follows a dense fishbone pattern, 
aimed at maximizing the con-
struction of inpatient wards and 
hospital beds. Another important 
purpose of this design is to prevent 
medical staff from passing through 
the outdoor space of the quaran-
tine area, thus avoiding cross-infec-
tion by the patients outside.

(6) Because only one road con-
nects the hospital to the city, just 
one entrance was built for accept-
ing and transferring patients at 
the intersection between Zhiyin-
hu Road and the northern edge of 
the base. The ring road around the 
medical housing also serves as a 
fire-lane passageway. Within the 
quarantine area, the patients are 
transferred from the clinic’s recep-
tion to inpatient buildings by shuttle 
buses. This not only ensures efficien-
cy and avoids complicated inner 
traffic organization but also reduces 
the construction workload and min-
imizes the construction period.

TANG Qun, XIONG Hanwu, and TIAN Yi
CITIC General Institute of Architectural Design and Research Co., Ltd.

048 049



Leishenshan Hospital

PROJECT

medical area is provided with ancil-
lary facilities such as the sewage 
treatment plant, microwave disin-
fection room, garbage tempo-
rary repository, waste incineration 
room, liquid oxygen station, posi-
tive and disinfection room was also 
set up at the eastern passageway 
to the isolated medical area.

The living quarter of the medi-
cal are personnel incorporates the 
dormitory area, the office area, the 
catering area and the cleaning 
supplies warehouse. A total of ten 
new buildings have been built in 

the dormitory area, all of which are 
temporary structures in the form 
of clapboard houses. Among them, 
seven new buildings were built in 
the original athlete restaurant and 
three new buildings were built on 
the outdoor ground, which consist 
of a one-floor dormitory building as 
an expert building, and the other 
eight two-layer buildings. The office 
area was reconstructed from the 
ancillary premises in the original 
athlete restaurant. The dining area 
directly utilizes the staff restaurant 
of the Military World Games on the 
west side of the site, which is used 
as a canteen for hospital medical 
staff and nutrition restaurants to 
provide catering services for the 
whole hospital. The former mate-
rial library has been transformed 
into cleaning supplies warehouse, 
which can nearby supply the mate-
rial storage for the entire hospital.

CSADI

The Wuhan Leishenshan Hospital 
is located in Junyun village, Jiangx-
ia district, the construction area is 
approximately 2,200,000m2, the 
total floor area of 79,000m2. The 
total number of sickbad is targeted 
at 1,500, which can accommodate 
approximately 2,300 medical staff. 
The eastern and western areas are 
planned to separate the medical 
area and the living quarters for 
medical staff, also equipped with 
relevant operational rooms.

The isolated medical area is a 
one-story temporary structure that 

is newly-built with sanitary passage 
area, ward nursing area, medical 
technology area and clinical recep-
tion area, while the outpatient or 
emergency services are not includ-
ed. The nursing area is a splicing 
container construction, and the 
medical technology area is clap-
board building with steel structure; 
the planning architecture is arranged 
in a “fishbone” layout. Moreover, the 
isolated medical area consists of thir-
ty isolation ward sections and two 
intensive care sections.

The north side of the isolated 
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Introduction
Back in May 2020, when cities and countries have started lock-
downs from COVID-19 pandemic. Work-from-home and study-
from-home became a must-do for a large group of urban pop-
ulation.  However, other groups of the population suffer for that 
work-from-home and study-from-home are not viable options.   
They either have to go out and work or cannot work at all, jobless, 
which means no income.

ACSR (ARCASIA Committee on Social Responsibility) and 
AEA (ARCASIA Emergency Architect) members who represent 
ARCASIA 21 member countries also worried about difficulties our 
member architects encountered.   To understand the early im-
pacts of and reactions to the pandemic, we sent out a survey with 
8 questions to all Member Institutes in early May.

The key results from that survey showed that we were not 
concerned only about ourselves, how we worked and survived in 
the crisis, we wanted to reach out and being significant parts of 
the community to fight against the pandemic.

ACSR and AEA then set up a task force to develop a roadmap 
to consolidate various guidelines issued by organizations, which 
are overwhelming and difficult to comprehend to the public.

 4. Managing the social economic impact of the reduced 
physical interaction by enhancing infrastructure for communi-
cation and ease of access to the provision for Wi-Fi network and 
computer hardware (i) to enable remote interaction, and trans-
parent communication to the citizens to maintain confidence 
and (ii) to provide opportunities for alternative financial assistance 
to those severely impacted (e.g. Loss of job, earnings).

 

Summary

The fundamental issues we observed that needs to be tackled are 
summarized below:

i) reduced people movement in general but increased re-
mote working and learning in safer environments;

ii) reduced physical social interaction but increased virtual 
activities for connectivity;

iii) reduced large-scale destination-focus events but in-
creased small-scale manageable home or community-based ac-
tivities;

iv) rapidly changing external environment and social behav-
ior, and increased need for adaptation of the physical environ-
ment within limitations.

v) alternative strategies in addressing increased pressure in 
the social economic situation globally as the pandemic prolongs;

vi) address increasing anxiety on the uncertainty of the 
future through continuously informed decisions and one-stop 
center to refer to.

 

Scope and Limitation

The guidelines focus on what can be done on the built envi-
ronment to support achieving the four principles listed above as 
well as science-based behavioral guidance issued by international 
organizations and respective country authorities.

The Guidelines intended to be general in nature and serve 
as guidance for individual countries to adapt-for-use in their par-
ticular circumstances.   It should also be noted in considering the 
adoption of any guidelines that there needs to be a balance be-
tween a risk-free environment, versus social costs, economic im-
pact, and long-term sustainability.

Practice related issues such as financial assistance or finding 
new job opportunities are not included in this guideline.

Issues beyond the built environment and control of archi-
tects, such as labor, economic, political issues, are also excluded.      

13 ACGs: ARCASIA 
COVID-19 Guidelines - 
Intervention for the 
Built Environment

Aiming to write up a set of guidelines, simple, comprehen-
sive, comprehensible, and implementable utilizing ARCASIA as a 
platform with member institutes to help co-inventing the guide-
lines and to expand the implementation.

The process includes reviewing existing guidelines, compil-
ing what are applicable and what need to be added into the first 
draft of ARCASIA COVID-19 Guidelines. We invited 5 subject mat-
ter experts from various fields who gave us input in the guide-
lines, as well as participated in our online workshop on 12 Septem-
ber 2020, and again the online webinar on 21 November 2020.  As 
a result, we now have the 13 ACGs in its final draft.  The guidelines 
target 3 major groups: architects and related professions, policy-
makers and public authorities, and the general public.  It covers 
both private and public domains for short-term and long-term 
applications.

From there our editorial team finalizes the guidelines for fi-
nal publication to be released to ARCASIA’s 21 member institutes 
for implementation in their local, domestic contexts and to be 
distributed to the public, which can be useful to many groups as 
the pandemic still evolves and affects larger and larger number 
of people.

A brief summary of the 13 ACG’s is attached below.  And de-
tails of its application to short term / long term, private domain / 
public domain, as well as our references and contributors, could 
be found via this link:
https://drive.google.com/file/d/1LXwgxmSXTl35jdZI_5v8WX2Y 
44TR-TS7/view?usp=sharing. 

Principles of managing the 
pandemic
The following principles formed the basis of our consideration for 
the 13 ACGs.

1. Reducing the exponential spread of the virus by segregat-
ing or protecting people from sources of the virus, either from or 
from objects This includes social distancing, wearing protective 
gear such as face masks and goggles,  frequent cleaning or dis-
infecting of our hands and objects which we need to touch, and 
managing ventilation and drainage systems design which are po-
tential media for spreading. This also means drastically reducing 
human physical interaction in enclosed spaces, prohibiting mass 
gatherings or crowds, and reducing flow of people including clos-
ing of country/city/regional borders.

 2. Providing suitable healthcare facilities to those who con-
tracted the virus at a level where the local healthcare system can 
accommodate ("flattening the curve") the surge, especially to the 
more vulnerable population such as geriatrics (the elderly), the 
children, and those with chronic diseases. This includes expand-
ing capacity of the current medical facilities and healthcare sup-
port, and at the same time limiting the spread by early detection 
and isolation/quarantine, and other means of physical distancing.

 3. Finding alternative methods so that people can still main-
tain a basic level of human activities to live, work, learn, pray and 
play for all walks of life.  Examples are home supplies delivery, 
working from home, remote schooling, service sectors, etc. This 
should also take care of boosting general physical and mental 
health of people so that impact of the disease can be reduced 
even if they contracted it.

Thana CHIRAPIWAT, 
Norwina Mohd NAWAWI, 
Farida NILUFAR, 
Manguesh R PRABHUGAONKER, and
Tony S.F. WONG 
ASA / PAM / IAB / IIA / HKIA, ACSR/AEA COVID-19 Taskforce
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1.3  Access Control to Semi-public Space
In multiple occupancy developments, as means of reducing pub-
lic exposure and enhancing focused intensive cleaning and disin-
fecting; provide access control to semi-public spaces when tran-
sitioning from public spaces ( e.g. lift lobbies, lifts, car parking) to 
private spaces (e.g. private workspaces, residential apartments).

1.4  Physical Distancing and Separation
Design spaces exercising the principles of physical dimensions of 
distancing, orientation, and separation to ensure effective phys-
ical distancing is achieved. When isolation is required, provide 
physical separation which meets applicable health and safety 
standards without ignoring the need for social connectivity.

1.5  Communal Space
When constraints of resource allocation or physical space avail-
ability inhibit the allocation of adequate/suitable space within the 
private domain for such purposes as a continuation of living, work-
ing, learning, or playing; identify and modify communal space 
while limiting access to people within the identified communi-
ty. Encourage the adaptive use of adjacent or nearby open space 
and greenery such as plazas, squares, parks, and open fields.

2  Building Technologies
Adopt appropriate and authorized building technologies to 
and avoid the spread of the virus or any contaminant through 
the building systems.

2.1 Ventilation System
If constant cross ventilation cannot be achieved in any space 
within the built environment, mechanical means using technol-
ogy is sought as follows:  On top of achieving standard norms 
of comfort for its occupants,  heating, ventilation, and air condi-
tioning (HVAC) systems design must ensure adequate dilution of 
conditioned air with fresh air from clean sources as per applica-
ble guidelines, addressing droplets, aerosol, water, and airborne 
transmitted diseases. The design of HVAC systems should shorten 
the time taken for respiratory droplets to be removed from the air, 
and should therefore avoid unnecessary air circulation (draughts) 
indoors which might spread the contaminants and virus. HVAC 
should provide for an adequate flow rate (air changes per hour) 
with an appropriate filter (HEPA, ultraviolet light, or other) or 100% 
fresh air change, which is further facilitated through an appropri-
ate layout of supply and exhaust vents. These precautions are par-
ticularly important for spaces occupied by COVID-19 patients or 
suspected COVID-19 patients, or people with any other airborne 
infection or contaminants.

2.2 Drainage System
Where drainage system is used, the following should be adhered 
to: Ensure drainage systems are designed with provision for effec-
tive anti-siphonage seals, and such seals are properly filled with 
water to prevent the spread of the virus to adjacent units con-
nected to the same drainage system. If the areas have no specific 
drainage, communal, or shared facilities with or without the sys-
tem need to adhere appropriately as follows: 

1  Space Planning
Configure living or working spaces to prevent the entry of 
contaminants; facilitate separation and social distancing 
within spaces; allow as required surveillance; and reduce 
anxiety.

1.1  Transition Space
Create a transition space immediately outside or within the en-
trance space, where cleaning, disinfecting, and changing of 
clothes can take place. This space should be well ventilated and 
should be thoroughly and frequently cleaned and disinfected.

1.2  Screening Space
Create screening spaces in semi-public areas with restricted 
access to screen visitors, receive deliveries and dispose high-
risk garbage (used masks, delivery packaging, etc.). Ideally, this 
should be separated from the normal entrance of occupants. 
Screening facilities should be designed to conduct thermal 
scanning of body temperature, handling health declarations, 
and recording visitors' information for tracking if needed by the 
health authority.

2.3 Latest Technologies / Materials
If resources permit and available, consider the application of the 
latest technology and material such as photocatalyst coatings, 
contact-free taps & lift buttons, easily cleanable surfaces …etc. 

2.4 Design and Construction Tools
Improvement of process and design and construction, through 
the active application of technology. This includes the capabili-
ty to collaborate and design remotely, application of new design 
and construction technologies such as BIM, VR...etc., wider appli-
cation of automation to reduce the need of contact, and the use 
of self-cleansing material for touchable surfaces.

3 Adaptation to Environment 
To modify space, usage, and utilization of the environment to 
continue to live, work, learn, pray, and play as the epidemic 
drags on.

3.1 Capacity, Crowd, and Density Planning
Review existing capacity and modify layouts to suit density guide-
lines to avoid overcrowding, as updated from time to time by the 
local health authority; ensure adequate physical distancing and 
separation is achieved. Consider alternative means to fulfill busi-
ness objectives, as opposed to enforcing traditional regular hours 
of physical attendance to premises.

3.2 Remote Working and Learning
Provision of working and learning spaces at home, hotels, hostels, 
dormitories, and any accommodation; which are comfortable 
(ideally naturally lit), private and free from distractions. 

Figure 1   Space Planning Figure 2  Building Technologies
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3.3 Religious and Socio-cultural Activities
Consider incorporating religious and socio-cultural activity spac-
es at home, or office, or close to home; in a communal setting 
for individuals, or for the congregation; to conduct daily, weekly 
or annual rituals or process; with social distancing, hygiene and 
respiratory etiquette.      
     
3.4 Time / Space Sharing
Improve space availability and help relieve the pressure of main-
taining occupant density and social distancing. Consider how 
space could be shared by different users at different times of the 
day and utilized for different functions. 

3.5 Connectivity for Communication
Enable proper communications with the outside world, and 
accommodate remote working and learning by providing ade-
quate, stable, and secure Wi-Fi connectivity. 

4 Flow Management  
Management of the circulation of people, and the flow of 
goods, with adequate provision for  service maintenance and 
disposal.

Review current layout to manage flow; reduce cross-traffic of 
people (e.g. separating entry and exit at markets or departmen-
tal stores); identification and segregation of “clean” (known / low 
risk) and “dirty” (unknown/high-risk) applicable to both the flow 
of material and people. Provide transition and storage space to 
manage delivery and increased supplies storage requirements.

5  Communication and Education  

Reduce uncertainty and instill confidence through transpar-
ency in providing fact-based education, which is communicat-
ed to all levels of the public.

6 Standard Operating Procedures  

Development of new Standard Operating Procedures ( SOPs) 
for cleaning, disinfecting, staying informed and updated, and 
responding to various situations which may arise.

7 Resilience and Contingency 
Planning  
Development of well-administered contingency plans for dif-
ferent pandemic scenarios; which are reviewed and updated 
regularly; communicated to all stakeholders; and reinforced 
with training and drills.

8 Medical and Healthcare Facilities  
Continuously review and maintain the ability to rapidly in-
crease the capacity of isolation, segregation of medical and 
healthcare facilities; as well as the conversion of adjacent 
open spaces or facilities for the surge.
 
Consider multiple usages of facilities at the planning stage, 
and plan for adaptive reuse of existing facilities. Such inter-
ventions could cater to surge re-occurrences and assist in di-
saster management other than the pandemic. Consider new 
building technologies and methodologies that can reduce 
turn-around time significantly to build such facilities.

Figure 3  Adapting to Environment

Figure 4  Flow Management

Figure 5   Communication and Education

Figure 6   Standard Operating Procedure

Figure 8  Medical and Healthcare Facilities

Figure 7  Resilience and Contingency Planning
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11 Health and Wellbeing
Focus on designing for a clean and healthy living environment 
with access to nature to boost the immune system and im-
prove psychological wellbeing.

It is particularly important for low-income communities 
(slums), where existing facilities for hygiene and other forms 
of infrastructure (both in terms of Wi-Fi and utilities) are be-
low standard; and for the elderly and differently-abled indi-
viduals whose social interaction is further reduced due to a 
higher risk of infection and/or impaired in terms of physical 
mobility. The provision should also be extended to places of 
work for those who cannot work from home such as clean-
ers, maintenance personnel, construction workers, domes-
tic help, hotel maids, guards, police, and others, apart from 
health workers as front liners.  

12 Socio-Cultural Aspects

Cultural and religious activities are an essential part of peo-
ples’ lives. Significant activities should continue with precau-
tionary measures in place and sensitivity towards maintaining 
its identity and symbolism.

Ensure compliance of personal protection and social distanc-
ing. Avoid high-density large-scale gatherings in closed con-
fined spaces, ensure rituals are contactless, and minimize the 
need to remove personal protection (such as masks when eat-
ing and drinking).

13 Urban / Rural Migration

The significant changes in the economic situation and the need 
for physical distancing post-pandemic might have an impact 
on the rate and direction of global and regional urbanization.

The reverse trend of migration from urban to rural areas should 
be considered in spatial and economic planning and needs a 
strong people-friendly action plan with sensitive measures.

Please review the FINAL version of the 13 ACGs via the link below where you can find details 
of its application to short term / long term, private domain / public domain, as well as our 
references and contributors. 

https://drive.google.com/drive/folders/1kNvfrBbX6QUYenioCHnMB41dhynwUeCF?usp=sharing

Your feedback and comments are also welcomed. Please contact AEA (ARCASIA Emergency 
Architects) through our email aea.arcasia@gmail.com.

9 Building Regulations Review
Review existing regulations, revise, add, and/or create new 
guidelines which would enable a better living environment.   

Given the shifts in social behavior, and the economic situ-
ation post-pandemic; the potential need for new building 
types (where notions of live, work, learn, pray and play might 
be re-thought), including consideration for the psychological 
environment for mental health, elderly, children and domes-
tic abuses,  brings about the need for careful consideration in 
governing regulations.

10 City Planning and Urban Design 
Review
Review the planning of urban and rural environments in light 
of identified new needs to counter COVID-19 and other future 
pandemics.

Achieving a new balance of risk, resiliency, and sustainability 
should be a key consideration. The review should not be driv-
en only by the government, but also by civilian communities, 
commercial enterprise, corporations, and property developers 
as stakeholders. Focus on people and usage, capacity in the 
differing period of use or events to prevent crowds while pre-
paring for the future, with action plans for opening up the us-
age, with new normal parameters and innovative people and 
animal-friendly guidelines.

Figure 9  Building Regulations Review

Figure 10  CIty Planning and Urban Design Review

Figure 12  Socio-Cultural Aspects

Figure 13  Urban / Rural Migration

ACKNOWLEDGEMENT

We would like to thank our five expert 
panelists for their insight put into the 
Guidelines, participations in preparation 
meetings as well as the Workshop Series.

Dr. S.K. Chidambaram, Malaysia
Ms. Karin Fernando, Sri Lanka
Ar. Winnie Ho, Hong Kong
Ar. Sylvia Lam, Hong Kong
Dr. Panit Pujinda, Thailand
Ar. Brinda Somaya, India

Our special thanks are also given to 
the team for their contribution to the 
programme.
Overall Programme Planning and 
Organization 
Ar. Rita Soh (SIA) – President ARCASIA
Ar. Russell Dandeniya (SLIA) – Chairman 

ACSR, Overall Programme Co-Convenor
Ar. Tony Wong (HKIA) – Director AEA, Overall 

Programme Co-Convenor
Ar. Thana Chirapiwat (ASA) – Programme 

Concept and Organization, Webinar & 
Workshop Convenor, Editorial Board

Questionnaire, Workshop, Webinar and 
Guideline Organization
Ar. Ramiz Baig (IAP) – Past Secretary ARCASIA
Ar. Sudhir Balakrisnan Pillai (IIA) – Past 

Chair ACSR
Ar. Thomas Cheung (HKIA) – Deputy Chair-

ACSR
Ar. Suraj Khanal (SONA)

Ar. Manguesh R Prabhugaonker (IIA) – 
Convenor, Editorial Board and Guideline 
Drafting

Ar. Norwina Mohd Nawawi (PAM) – Editorial 
Board, Guideline Drafting

Ar. Farida Nilufer (IAB) – Editorial Board, 
Guideline Drafting

Workshop and Webinar Hosting
Ar. Hui Min Chan (SIA) – ARCASIA Hon. 

Secretary, Workshop and Webinar Host
Ar. Nova Khristina (IAI) –Workshop and 

Webinar Co-Host
Ar. Kosala Weerasekara (SLIA) – Workshop 

and Webinar Co-Host

Guideline Research
Ar. Kentis Beh (HKIA)
Ar. Christine Choi (AAM)
Ar. Farhana Sharmin Emu (IAB)
Ar. Kee Wee Hui (SIA)

Programme Promotion
Ar. Ahmad Ridha (PAM)  Chairman of ACYA
Ar. Kosala Weerasekara (SLIA)

Booklet Design and Production
Ar. Nandaka Jayasinghe (SLIA), Convenor, 

Booklet Design and Production
Ar. Rasheed Rizvi (SLIA) – Chief Design Officer
Ar. Shahdia Jamaldeen (SLIA)
And our future architects (SLIA):
Mr. Pulasthi Handungey
Mr. Charith Aravinda
Mr. Dihan Dhamika

Figure 11  Health and Wellbeing

058 059



The design of health-care facilities has strictly pursued efficien-
cy through architectural planning, which concentrates functions, 
such as medical examinations, treatment, testing, and services. 
As a result, isolating even small numbers of patients can cause 
problems at facilities. However, mainstream health-care facility 
planning aims to design open spaces, which encourage interac-
tions between health-care staff and patients; that also helps mit-
igate an impassive clinical environment. Nihon Sekkei believes it 
is necessary to reconsider the use of open spaces in health-care 
facilities to secure safety and maintain social distancing for staff 
and patients. 

There is the danger, however, of returning to the old design 
of health-care facilities, which prioritized isolating patients from 
society. Thus, it is necessary to create safe health-care facilities, 
which connect people through artificial intelligence (AI) and In-
ternet of things (IoT) technologies.

1.1 History of Infectious Disease 
Control and Architectural Planning
Under Japan’s former contagious disease prevention act of 1897, 
hospitals specialized for infectious disease had contagious wards 
planned as separate buildings; in that way, they could be easily 

figure 1  Example of Hospital Room Isolation

quarantined in the event of an outbreak. In 1999, the act was pro-
mulgated, which integrated on “Act on the Prevention of Infec-
tious Diseases and Medical Care for Patients with Infectious Dis-
eases;” the 1999 act came in response to improvements in public 
health in Japan and a drastic decline in the number of patients 
with infectious diseases. The act led to a major change in archi-
tectural planning from one of “ward department isolation” to 
“patient room isolation”: the aim was to minimize the movement 
of patients and make facilities more compact toward greater ef-
ficiency. Since then, the design of Japanese hospitals no longer 
involves separate contagious wards.

Then, as part of BCP measures, a new method of isolation 
was discussed following a mass outbreak of infectious diseases 
in Japan—especially when a novel strain of influenza (H1N1) ap-
peared in 2009. However, few Japanese hospitals adopted the 
new method of isolation because the outbreak turned out to be 
smaller than originally anticipated.

1.1.1 Planning of Future Health-Care Facilities 

The 2009 H1N1 influenza outbreak became a social issue in 
Japan. Since then, Nihon Sekkei has worked continuously on mea-
sures for infectious disease outbreaks together with BCP for natu-
ral disasters. Nihon Sekkei can propose health-care facilities to deal 
with the pandemic according to clients’ request.

1 Health-Care Facilities and 
Architectural Planning

COVID-19 is currently raging around the world. Social distancing and the risk of infection have made 
many people rethink their social habits and reconsider the situation whereby humans and goods 
are concentrated in buildings and cities. This situation is closely related to Sustainable Development 
Goals. It is necessary to accelerate efforts toward achieving those goals, such as promoting energy 
saving and decarbonization, work-style reform, promoting health and wellness, and business conti-
nuity planning (BCP). 

It is important that these developments be reflected in architecture and town development. Accord-
ingly, Nihon Sekkei aims to undertake research efforts and plan projects for the post-COVID-19 world.

In this regard, Nihon Sekkei has published the following articles, which are covered in this paper:

REPORT

The Coronavirus Infection 
(COVID-19) 

Health-Care Facilities 
and Architectural 
Planning
Released May 15, 2020 

Air Quality: Study of 
Heating, Ventilation, 
and Air-Conditioning 
Systems  
Released May 29, 2020

Health-Care Facilities 
and MEP (Mechanical, 
Electrical, Piping) 
Planning 
Released May 22, 2020

Work-Life style in the 
Post-COVID-19 Era
Released June 15, 2020

Scenarios for the Post-
COVID-19 Era

Motoharu ITOH, 
Masato SASAKI, and
Hiromitsu YAMASHITA
NIHON SEKKEI

061060



1.2 Revising Necessary Face-to-Face 
Consultation

The introduction of AI, IoT, and robotics has effectively reduced 
the risk of infection caused by face-to-face consultations. In ar-
chitectural planning, demarcating human and robot services will 
become important to reflect this new consultation approach. 

Health-care facilities could implement measures to avoid 
face-to-face encounters. Examples here include reducing the vis-
itor numbers at reception, emphasizing outpatients for consul-
tations, taking care when delivering items in infected areas, and 
remote monitoring of inpatients from non-infected areas. Howev-
er, face-to-face medical services are necessary for making detail 
patient inquiries, collecting blood samples, treating and examin-
ing patients, rehabilitation, patient transport, and direct nursing 
in wards. Revising architectural and MEP (Mechanical, Electrical, 
Piping) planning is necessary to reduce the risk of infection under 
such circumstances.

1.2.1 Open Spaces 

Until around the 1980s, an enclosed design for hospitals in Japan 
was predominant for security and infection control purposes. In 
the 1990s and later, improvements were made in security sys-
tems. There were fewer cases of infectious diseases. The emphasis 
shifted to communication and the need for ease of monitoring. 
With the exception of psychiatric and infectious disease wards, 
the emphasis was on open reception areas.  

Today, to prevent the contagion, it is necessary to consider 
whether accounts desks, wards, and nurse stations should be 
completely open or designed to be visually and audibly open. 

figure 5  Visually and Audibly Open 
Staff Station

figure 4  Closed Shield to Prevent Contagion in Patient Ward

figure 6  Use of Robots

1.1.2 
Pandemic  Proposal 1: 
Nurse Isolation Wards

1.1.3
Pandemic Proposal 2: 
Level Isolation in a 
High-Rise Hospital‒ 
Expandable Emergency 
and Critical Care Center 
for Independent Use

Multiple nursing wards are planned on each floor in a separate wing. The wards are arranged as 
connected wings; elevators are located at the front and back of each wing. In the case of a pan-
demic, such as COVID-19, one ward at the end can become isolated and use an exclusive service 
access route. This proposal would allow advanced medical care to be conducted despite the dan-
ger posed by the pandemic. 

With this proposal, entrances are planned on both the first and second floors in a high-rise 
hospital. During a pandemic, the first-floor functions can be converted for designated use for 
infectious disease. The health-care facility is designed as a pandemic-response hospital by lo-
cating the emergency room and convertible facility service function for infectious disease on 
the first floor. An outpatient clinic and other health-care service facilities on the other floors 
can manage daily health-care treatments. This proposal would also be effective in the event of 
wide-area natural disaster.
(1) Convert simulation laboratories to a pandemic intensive care unit.
(2) Convert the hall to a pandemic ward.
(3) Convert the first-floor lobby to an outpatient department for patients with fever.
(4) Create space to erect tents to expand the available medical services.
(5) Create an emergency room, which requires at least satellite radiology and laboratory 
 departments.
(6) Create a stockpile area on the first floor.

In recent years, Japan has had no experience of a viral out-
break that required such strong countermeasures as COVID-19. 
However, from a global perspective, large-scale measures against 
virus infections, such as SARS in Southeast Asia in 2003 and MERS 
in the Middle East in 2012, have occurred around every 10 years. 
In response to the need for ongoing measures against such in-
fectious diseases, Nihon Sekkei has implemented some environ-
mental and hygienic MEP planning initiatives. Those planning 
methods can be developed and adapted to health-care facility 
projects or other building types. 

When designing health-care facilities, it is important to con-
sider effective measures according to the route of infection to-
ward preventing infection prevention.

2 Health-Care Facilities 
and MEP Planning

The followings were possible 
infection routes1

1 Infection through physical contact: An infected person 
holds their hand against their mouth when sneezing or 
coughing; the person then touches objects around them 
using that hand, and the virus is transferred onto an item. 
If a non-infected person touches the object, the virus then 
attaches to their hand. If that second person then touches 
their mouth or nose with the hand, they will be infected by 
the virus transmitted through the mucous membranes.

2 Droplet infection: Infection occurs when large particles 
(larger than 5 µm) containing viral pathogens come into con-
tact with the mucous membrane or conjunctiva of the nose 
or mouth of another person.

3 Airborne infection: This refers to a route of infection 
through the spreading and inhalation of small particles 
(smaller than 5 µm) containing viral pathogens. Droplet nuclei 
are spread in the air, and so special ventilation (e.g., a negative 
pressure chamber) or filters are required to remove them. 

Other: These include transdermal infections, mother-to-child 
infections, and blood infections (cross-infections).

Among the first three routes, COVID-19 is believed to spread 
by contact and droplet infection. It can be isolated from respira-
tory tract secretions and feces.2 It is considered that no airborne 
infections have occurred. However, the risk of infection apparent-
ly increases with a large number of people in enclosed areas or 
separated by short distances.3 Japan’s Ministry of Health, Labor, 
and Welfare has therefore proposed a ventilation method to avoid 
closed spaces with poor ventilation.4

The Japanese Society for Infection Prevention and Control 
suggests an isolation method for hospitals with infected or sus-
pected patients. It states, “A general patient’s room with appro-

figure 2  Pandemic  Proposal 1

figure 3  Pandemic  Proposal 2
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One Nihon Sekkei project involves installing a PCD system into a 
500-bed hospital, which would be able to accommodate patients 
with infectious diseases during a pandemic. At normal times, 
hospital rooms and corridors would have normal pressure. But 
during a pandemic, the air-conditioning control may be adjusted 
to depressurize rooms and maintain an entire ward at negative 
pressure. Exhaust air is released after filtration through a high-ef-
ficiency particulate air filter. The air change rate (exhaust volume) 
of hospital rooms is set to be at least six times per hour. 

3 Cleaning System to Improve Air 
Quality
The removal rate of viruses in an air-conditioning system using 
ultraviolet germicidal irradiation (UVGI) and a titanium-mesh-im-
pregnated photocatalyst (TMiP) cleaning system improves air 
quality in hospital rooms. Following joint development with man-
ufacturers, tests conducted by universities have verified the effec-
tiveness of the technology. 

1. UVGI is a system that utilizes ultraviolet (UV) sterilization 
lamps for air-conditioning; it has been widely applied in the Unit-
ed States. The guidelines of the US Centers for Disease Control 
and Prevention6 recommend the use of UV sterilization in health-
care facilities.

2. A TMiP is a mesh filter that is supported on an anatase-type 
titanium oxide plate specially processed with a photocatalyst. 
Light, soft, and porous, a TMiP built-in air conditioner (fan coil 
type) can be made into various shapes. Combination with UV 
sterilization light results in sterilization and deodorization. 

priate ventilation method, when it is difficult to provide a neg-
ative pressure room,” and “It is suggested to ventilate at least 
6 times per hour or more."5 This underlines the importance of 
ventilation equipment.

1 Sanitary Equipment as a Measure 
against Contact Infection
Nihon Sekkei has selected hand-washing basins for health-care 
professionals based on ease of hygienic maintenance. Examples 
are a raised bowl rim to reduce water splashing onto the sur-
rounding area, an automatic faucet that does not require hand 
contact, and a fixture without an overflow opening to prevent 
bacterial proliferation. Nihon Sekkei is also participating in the 
development of urine-measuring toilets as support equipment 
for urine-storage fixtures and automatic urimeters, which save 
time when collecting urine samples from patients and reducing 
direct contact.

2 Air-Conditioning System for 
Pressure Control in Hospital Rooms
It is necessary to depressurize "Class 1 infectious disease rooms" 
which is defined by law to prevent airborne infection. General hos-
pitals may also need rooms that allow adjustment of air pressure. 
A pressure control damper (PCD) can control the air pressure 
with such devices as air conditioners and fans; it monitors the 
air pressure in different rooms and maintains appropriate levels. 

figure 7 Automatic Faucet, No Overflow Opening

figure 9 Mechanism of Urine Measuring Toilet figure 10 Air Conditioning Flow in a Depressurized Hospital Room Using PCD Method

figure 10 UVGI Built-in Air Conditioner (Water Heat Source Heat Pump) and its Effect

figure 11  Built-in Air Conditioner (Compact Air Handing Type) and its Effect

figure 12  TMiP Built-in Air Conditioner (Fan Coil Type) and its Effect

figure 8 Floor Plan of the Ward Airflow in Normal and Pandemic conditions
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A heating, ventilation, and air-conditioning (HVAC) system con-
trols the air quality in an interior environment. It is often said in Ja-
pan that air-conditioning can improve health as well as increasing 
comfort. The importance of air quality control and air ventilation 
with an HVAC system became evident with COVID-19; with MEP 
planning, it is possible to heat and cool the ambient air. As noted 
in the previous section, serious infections have recently occurred 
about every 10 years. That has led to moves to introduce new basic 
specification for HVAC systems in offices and public spaces. 

3.1 HVAC Systems in Response to 
COVID-19 
The Ministry of Health, Labour and Welfare  and several organiza-
tions, such as the Architectural Institute of Japan,  Society of Heat-
ing, Air-Conditioning and Sanitary Engineers of Japan,  and Japa-
nese Association of Building Mechanical and Electrical Engineers,  
have published guidelines for HVAC systems for non-health-care 
facilities. The guidelines may be summarized as follows: 

3 Air Quality: Study of 
Heating, Ventilation, 
and Air-Conditioning 
Systems

contained in the indoor air and maintain relative humidity in 
the interior space by using middle-temperature cooling water. 
Such an outdoor air supply system constitutes an energy-sav-
ing method; it fulfills SDGs 3, 7, and 11.

3.3 Study on Air Quality

The performance of a ventilation system is assessed by its venti-
lation rate and efficiency. Even if a system introduces abundant 
fresh air, its performance will be considered poor if it fails to ef-
fectively circulate the air within an indoor space. To prevent the 
spreading of COVID-19, it is recommended that exhaust ports be 
located near areas where indoor air pollutants may proliferate; the 
air intake openings and outlets should also be at an appropriate 
distance. Fresh outdoor air is known to influence people’s physical 
and intellectual performance. 

Supplying clean outdoor air directly into a person’s breathing 
zone and removing polluted indoor air can reduce the risk of con-
tracting the virus in closed environments. Personalized air-condi-

(1) Air ventilation is the introduction of outdoor air into an in-
door space. The ventilation rate indicates the hourly amount 
of outside air entering relative to a room’s volume. Recirculat-
ing indoor air is not considered ventilation.

(2) Japan’s Ministry of Health, Labour, and Welfare stated it 
was necessary to avoid the “Three Cs” (closed spaces, crowd-
ed places, and close-contact settings) to prevent COVID-19 in-
fection. A closed space with poor ventilation (one of the Three 
Cs) does not apply if the standard indicated in the Building 
Health Act is met: 30 m3 of ventilated air per person per hour. 
This standard is appropriate; however, it does not absolutely 
prevent the spreading of COVID-19 because its transmission 
mechanism is not fully understood.

(3) The use of an HVAC system (for a typical central air-condi-
tioning system) is recommended.

For air ventilation, it is necessary to minimize the volume of 
recirculated indoor air and maximize the volume of outdoor air 
exchange. 

It is necessary to increase the air exchange volume of out-
door air through energy-saving technologies. An example here is 
using the lowest setting on an outdoor air inflow control system, 
which responds to the level of CO2 in the indoor space. For an 
air-conditioning system with a control mode that allows the use 
of cooled outdoor air, it is important to moderate its parameters 
to increase the volume of outdoor air intake. For a total heat ex-
changer unit that recycles the heat of the indoor air, it is necessary 
to use a low exchange mode and utilize a bypass circuit, which 
will decrease the air resistance and increase outdoor air intake. 

It is important to set up mechanical ventilation when using 
an open air supply port and ensure sufficient air exhaust capacity. 
(Appropriate air quality can be achieved by increasing the volume 
of outdoor air intake by three times the room volume, which will 
replace 95% of the air in the interior space.) 

In dealing with COVID-19, it is necessary to consider outdoor 
air intake systems. Both quantity and quality are important, in-
cluding air exchange volume, appropriate humidity level, and op-
timized air cleanliness.

3.2 Outdoor Air Intake into Indoor 
Spaces
At Nihon Sekkei, methods to supply outdoor air to indoor spaces 
have been critically considered with respect to facility design for 
the post-COVID-19 era. The particular characteristics of Japan’s 
climate require an HVAC system that can functionally adjust to 
large seasonal differences in temperature and humidity. A de-hu-
midifying function is required in summer, whereas a humidifying 
function is necessary in winter. Increasing the intake volume of 
outdoor air (as currently desired) will demand that improvements 
be made to HVAC systems. In this direction, here is an example of 
improvements that Nihon Sekkei has already made. 

In a typical office environment, an air-conditioning unit 
generally uses a mixture of outdoor and indoor air to create a 
comfortable environment. However, with the Akasaka Intercity 
AIR project, in which Nihon Sekkei was involved, an outdoor 
air-conditioning unit (handling only air taken from the outside) 
was added to the HVAC system, which supplied conditioned 
outdoor air directly to offices. In that way, it was possible to 
provide the necessary amount of outdoor air to a closed space 
with many people, such as a closed meeting room with poor 
air ventilation. The outdoor air conditioners have built-in total 
heat exchanger units; those units efficiently recover the energy 

tioning serves this purpose. The figure below indicates that plac-
ing the air supply close to a person’s work station yields greater 
efficiency in delivering clean air to the breathing zone. Research 
related to personalized air-conditioning has been conducted 
since 1970; however, the number of scientific reports and appli-
cations of their findings surged during the 1997 avian influenza 
outbreak and 2001‒02 Influenza A(H1N2) outbreak. Such research 
has attracted considerable attention owing to its high impact on 
ventilation. 

A water radiator system is another of application for HVAC 
technology. Heated and cooled water depend on piped water 
passing through a heat exchanger beam installed on a ceiling, 
which controls the air temperature but not circulation. Such a sys-
tem can create an environment free of draft noise. The system has 
potential for increased comfort and preventing infections. 

COVID-19 has led to a reconsideration of HVAC systems as 
a means for infection prevention and increasing health and hy-
giene with respect to air quality. HVAC system design can provide 
great benefits to a built environment, and Nihon Sekkei will con-
tinuing examining ways of improving air quality.

figure 14  Personal Exposure Effectiveness of Each Air Terminal Device

figure 15  Partition-integrated Personalized Air Conditioning System and the Performance Test

figure 13
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choose the best time and place for a specific activity. Establish-
ing such a work-life style will become standard practice in the 
next era. Nihon Sekkei examined adaptive methods for various 
projects and considered plans for future buildings and cities. The 
rest of this section examines how Nihon Sekkei responded to 
COVID-19 in four phases: “Pre,” “Emergency” (under the state of 
emergency), “With” (before the development of effective treat-
ment); and “Post” (after the development of effective treatment).

4.2 Experience at Nihon Sekkei 
Shanghai Office: Initial Response 
to “Emergency” and New Lifestyle 
“With” COVID-19

Nihon Sekkei’s affiliated company in Shanghai faced un-
precedented cases of COVID-19 in January 2020. The presence 
of the virus in Shanghai preceded the first appearance in Japan 
by a little over 2 months. The Shanghai office shifted to home 
teleworking, which was later adopted at Nihon Sekkei’s offices 

4 Work-Life Styles in the 
Post-COVID-19 Era

3.4 Future of HVAC Systems and 
Indoor Environments

In the post-COVID-19 era, the risk from the pandemic will gain 
new focus with respect to BCPs. For infectious disease control, the 
active introduction of outdoor air should be encouraged. Howev-
er, it is difficult to do so in midsummer and midwinter in Japan or 
when many people suffer from hay fever and PM2.5 allergies. In-
dustry has to address potential conflicting functions, such as air-
tightness versus ventilation, insulation versus heat collection, and 

in Japan. To deal with working from home, many issues had to 
be resolved, such as server security and infection risks related to 
transporting IT equipment. Incoming projects were postponed, 
but the company had to maintain timely correspondence for 
ongoing projects via social media and teleconferencing. The Ja-
pan offices were able to immediately implement measures for 
remote work after the Tokyo Metropolitan Government declared 
an emergency in late March. After the Chinese government low-
ered the alert level in early March, the Shanghai office began 
planning a safe working arrangement for its employees. 

In Shanghai, strict regulations were enforced by the build-
ing management, such as temperature screening, wearing face 
masks, tenant IDs, and a QR code indicating an individual’s 
health status according to one of three levels. Before resuming 
in-office operation, the Shanghai branch took several steps to 
ensure employee safety. The entire office space was profession-
ally sterilized and equipped with essential hygiene tools, such 
as disinfectant, temperature sensors, and face masks. To reduce 
office space, the use of shared space and work shifts were re-
vised to reflect appropriate social distancing. Online commu-
nication became standard toward decreasing the risk of infec-
tion through moving between rooms. By the end of March, the 
Shanghai office had resumed operations by means of new work 
shifts and off-peak commuting. In April, halted projects were re-
sumed. Presentations were modified in line with teleconferenc-
ing. Project outlines were presented in video format; separate 
data lines were established to increase bandwidth and minimize 
interruptions. When drawing up new work plans for the With 
COVID-19 phase, the Japan offices referred to the measures im-

figure 16  Future Environment Redundancy & Receptivity

figure 17   

normal versus emergency operation. A more extensive range of 
purposes and factors has to be considered in this era of volatility, 
uncertainty, complexity, and ambiguity. It is essential to develop 
a balanced, multi-use convertible system that is characterized by 
redundancy and receptivity. 

Because of COVID-19, many people have shifted to telework-
ing. Information technology (IT) has made that possible and also 
provided opportunities to rethink the role of a physical office. 
Accordingly, office space has to serve reevaluated purposes and 
provide an appropriate environment. The next section examines 
Nihon Sekkei’s study of working styles in the post-COVID-19 era.

plemented in Shanghai. 
The Shanghai city government did, however, issue admin-

istrative guidance about central air-conditioning systems in of-
fice buildings. The Nihon Sekkei building discontinued its HVAC 
system owing to the risk of viral transmission via air ducts. The 
office had to deal with cold in March and heat in May. Ventilation 
of high-rise buildings needs to be reevaluated. As reported in the 
previous section, Nihon Sekkei is examining the future of HVAC 
systems in both China and Japan. 

From the Shanghai office’s experience with the above is-
sues, infectious disease control is now part of the BCP for all Ni-
hon Sekkei projects in China. This is taking place against a back-
ground of global reevaluation of offices and working styles.

4.3 Learning from Pre-COVID-19 and 
Application to the “Post” Phase: 
Nihon Sekkei’s Previous Projects

The pre-COVID-19 era saw an increase in the number of 
workers adopting new working styles that were not fixed to a 
particular place. They transitioned from an office to a co-working 
space, from a personal desk computer to a mobile laptop, and 
from indoor to outdoor environments. During the Emergency 

There are no universal working styles. Nihon Sekkei believes that 
working styles change as different companies find the best ap-
proach for each era. This section examines post-COVID-19 work-
life styles.

4.1 Nature of Work-Life styles 

The relationship between work and lifestyle has changed. In re-
sponse to COVID-19, many companies implemented remote 
work, and governments made stay-at-home requests. Today, the 
question is no longer one of balancing home and working life but 
how to succeed when the two environments overlap. Since Jan-
uary 2020, all Nihon Sekkei employees have primarily been work-
ing from home.

Nihon Sekkei collected employee feedback about their 
remote work experiences. In this way, the company aimed to 
reconsider the working environment and maximize the syner-
getic effects of a coherent work-life style, allowing individuals to 
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phase, the shared office model (including free address work-
space) became less popular owing to concerns over infection 
risks. After Japan entered the With phase, the working style had 
to reassure employees that there was frequent sterilization of 
the workplace. However, vaccines or other medicines will even-
tually enable employees to resume work with more practical 
distancing. Thus, in the spatial design of the post-COVID-19 era, 
creating a third type of work environment with good ventilation 
would be an effective strategy. 

Nihon Sekkei is preparing for the Post phase using AI, IoT, 
and big data. It is essential to manage an office environment 
and occupancy level. To establish a coherent work-life style, it is 
critical to establish a multipurpose space and flexible schedul-
ing. One way to achieve that is to use lobby and common spac-
es combined with the outdoor environment to create an overall 
work-life space design. 

Some previous Nihon Sekkei projects have involved alterna-
tive working spaces: they feature spatial elements that could be 
adapted to the post-COVID-19 era.

(1 A green plaza in front of a high-rise office building for 
workers’ recreation and relaxation

(2 Indoor and outdoor “third places” added to a lobby in 
a high-rise building

(3 Indoor third place along an arcade within a large-
scale office building

(4 Stairs and atria in common and private spaces of 
office floors to encourage chance encounters

(5) A certified headquarters office design of Smart Well-
ness Office (SASBEE-SWO) in a rental property

(6) Green terraces and balconies in a private office space

Examples are as follows: 
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figure 18   Online  presentation: Online meeting sometimes involves more than 20 
remote parties. For a better view of the screen, the room layout is rearranged.

figure 19   Meeting room turned into office space.

To meet the needs of the next era, Nihon Sekkei will continue 
contributing to past projects to share the importance of updating 
the use of existing spaces. 

4.4 Post-COVID-19: 
A New Work-Life style

It is necessary to find the best way to transform the cur-
rent urban structure from a city or suburb model to networks of 
self-sustaining communities. It is important to share employees’ 
tacit knowledge in a workplace environment through conven-
tional meetings and networks. It is necessary to provide oppor-
tunities of communicating that enhance the value of time and 
also to design versatile spaces for personal time and work time 
at home. 

It is crucial to reexamine the basis of conventional archi-
tecture and urbanism during the With phase and reconstruct 
them as needed for the Post phase. All the comprehensive re-
lationships among time and place, daily life and work time, and 
city and architecture need to be reconsidered to find the best 
approach to all work-life styles. 

COVID-19 has provided an opportunity for many people to 
reconsider their ways of working and workplaces. Since its es-
tablishment, Nihon Sekkei has aimed to create value through 
its design teams. Now, the company faces the challenge of how 
it can continue in the With and Post phases. The dynamically 
shifting team members for each Nihon Sekkei project require an 
adaptable workplace with awareness of work-life styles.

The Team-Driven Workplace (TDW) is a concept that Nihon 
Sekkei has developed in response to that challenge. TDW offers 
flexibility in terms of time and location when carrying out work; 
it allows employees to perform effectively as a team with sharing 
and enhancing tacit knowledge.

Unless companies change their office environments, it will 
be difficult to continue their businesses if another pandem-
ic emerges. Rather than going back to pre-COVID-19 working 
modes, Nihon Sekkei has chosen to learn from its experience by 
proposing a new work-life style for the future. 
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