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Science not only nourishes our minds and our souls, but also helps us to understand 

the world around us. It also provides us with the tools we need to achieve sustainable 

development. If we want to tackle big challenges such as the climate crisis and the 

dramatic loss of biodiversity and promote a healthier, longer life for all, we must in fact 

make sure that high-quality, independent information and advice reaches policymakers at 

regional, local and global levels.

We hope that, in the coming years and decades, evidence-based decision making will in-

deed play a key role in shaping our societies, and we, members of the global scientific com-

munity, must play our part. 

This is really the central focus of the mission of the InterAcademy Partnership (IAP): un-

der the IAP umbrella, member academies reach out to society and participate in discussions 

on critical global issues in which science plays a crucial role. This is why, since its incep-

tion in 1993, IAP has been producing statements on issues of fundamental importance to 

humanity. These statements – which are released only once the majority of IAP member 

academies endorse them – are both a reflection of the major issues that confront society 

and evidence of IAP’s ongoing commitment to society.

This publication collects the IAP Statements launched between the 2019 IAP General As-

sembly that took place in Songdo, Korea, and the 2022 IAP General Assembly, organised 

in Oracle, Arizona, USA. We would like to express our sincere gratitude to the academies 

that led the development of these IAP Statements, the experts who developed the texts and 

peer-reviewed them, and the academy members who made sure that they reached elected 

officials, policy makers, academic leaders, the media and the public.

We urge once again academies and other stakeholders to disseminate our IAP Statements 

widely, translate them in local languages and to follow up on the recommendations of each 

one of them1. 

One of the key roles of IAP is as a mechanism for allowing academies worldwide to speak 

with one voice on issues of global significance. We firmly believe that IAP Statements are a 

testament to our shared commitment to making our world a better place.

Foreword

 Depei Liu Richard Catlow
 IAP Co-president IAP Co-president

1 Dating back to 1994, more than 30 IAP Statements on critical development issues – many of them still relevant today 
– are freely available on the IAP website at www.interacademies.org/science-advice/statements.
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A call for action to declare 
trauma as a disease 

Introduction
Trauma (acute injury) has been  
the leading cause of death in young 
people for the last 50 years2. However,  
it has received limited attention from  
the medical community5 and when  
reported6, it is still described by  

category (vehicle crashes, homicides, 
suicides, falls, drowning, etc.). 
Consequently, the healthcare community 
fails to consider trauma as a single 
disease. In contrast, while cancer has 
many different manifestations and 
aetiologies, healthcare systems have 

unified their prevention and control 
strategies.

Acute injury (trauma) is defined as 
the physical damage that results when 
a human body is exposed to levels of 
energy (kinetic, thermal, chemical, 
electrical or radiant, the causal physical 

Acute injuries have been considered the “number one killer and major 
cause of disability of children and young people” for more than  
20 years1 and the “neglected disease of modern society” for more 
than 50 years2. In those countries that have replaced the concept of 
“accident” by “facts and injuries” and focused on acute injury/trauma 
as an integral, inclusive and undivided entity, significant progress  
has been made in the reduction of deaths and disability3,4. However,  
in most countries, acute injuries (trauma) are still typically considered 
as “accidents” with little research effort committed to studying 
and reducing this disease. Considering trauma as a disease with an 
integrated comprehensive approach in the health agenda will allow 
countries not only to control but to prevent trauma. It is time for all 
countries to make this transition and declare trauma as a disease.
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threshold of mechanical/physiological 
tolerance and/or the impairment of 
normal function resulting from a lack 
of oxygen (drowning, smoke inhalation 
or strangulation) or heat resulting in 
hypothermia (trench foot, environmental 
hypothermia, freezing, etc.)7.

This definition of trauma remains 
valid8 and there is a clear need to 
consider the diverse categories of acute 
injury not as different entities, but as 
particular aspects of the same disease 
model. Injuries have been neglected 
within the global health agenda for many 
years, despite being largely predictable 
and preventable9.

There have been significant 
improvements in some countries and 
even though they have not redefined 
trauma as a disease, they have acted 
as though it is. For instance, Canada, 
Germany and the USA have given 
prominent status to this concept in their 
health and development agendas. The 
experience of “zero preventable deaths” 
from the USA4 is another good example 
of this endeavour.

The burden of disease
Globally, more than 5 million people die 
each year due to injuries, accounting for 
approximately 10% of deaths worldwide9. 
There is considerable variability between 
countries, with an eightfold difference 
between Singapore (14/100,000) and 
the Russian Federation (118/100,000), 
which have the lowest and highest 
reported injury-related incidence death 
rates, respectively10. Injuries are the 
leading cause of death in adolescents 
and young adults (15-25 years) with very 
little variation in five of the six World 
Health Organization (WHO) geographic 
regions. The exception is Africa, where 
the number of injury-related deaths is 
increasing but it is still less than those 
caused by communicable diseases.

As another example of these 
differences at country level, for motor 
vehicle crashes (MVC) in the European 
Union there are mortality

rates as dissimilar as 2.8/100,000 
(Sweden, United Kingdom) and 
9.8/100,000 (Bulgaria)11.

Trauma can result in long term 
physical and mental health effects 
in all ages. One important issue that 
must be considered is that adolescents 
exhibit higher levels of risk-taking than 
adults12. Recent research has shown 
that exaggerated risk-taking is related 
to both biological and environmental 

(viz. specific social and psychological) 
factors which interact with brain 
maturation during adolescence13,14. 
Thus, prevention may be feasible 
through early psychological and medical 
interventions15,16. Trauma also has a 
significant impact among the elderly, 
and the same type of injury due to 
trauma results in significantly higher 
mortality if the victim is aged over 54.

WHO defines intentional injuries, 
as “interpersonal violence, such as 
homicide, sexual assault, neglect and 
abandonment, and other maltreatment, 
suicides and collective violence (war)”. 
In addition, unintentional injuries are 
defined as “most road traffic injuries, 
poisoning, falls, fire and burn injuries, 
and drowning.”17. Globally, 72% of 
total injury-related mortality results 
from unintentional injuries, with 
little difference between high income 
countries (HICs) and low/middle-income 
countries (LMICs). Most of the remaining 
total injury-related deaths are the result 
of violence (suicide and homicide)9.

Disparities
There are large disparities in life 
expectancy between HICs, with only 15% 
of the global population, and LMICs, 
with 85%, respectively. In HICs, 60% of 
individuals will live to 70 years of age, 
compared with only 30% in LMICs18. 
Furthermore, 90% of road traffic deaths 
occur in LMICs, even though these 
countries account for only 53% of the 
world’s registered vehicles. The most 
recent data indicate a greater decrease in 
road-traffic deaths in HICs compared to 

LMICs. Only 28 countries (representing 
449 million people or 7% of the world’s 
population) have adequate policies 
addressing all five road traffic risk 
factors: speed, drink-driving, helmets, 
seat-belts and child restraints19. If 
no action is taken, this situation will 
continue to represent a huge public 
health problem in the coming years20,21.

However, trauma resulting from motor 
vehicle crashes is not always the major 
cause of death in young people. In LMICs 
in the Americas, interpersonal violence 
results in nearly twice as many deaths 
of 15-29-year-old people than road 
crashes22. 

Injury distribution disparities across 
countries are key to understanding the 
devastating impact of trauma. It is crucial 
to implement strategic interventions to 
develop a trauma system methodology, 
particularly in LMICs. To accomplish 
this initiative, it is relevant to consider 
the lack of adequate pre-hospital and 
hospital emergency care23-25 and the 
scarcity of specific trauma training in 
health teams26-29. This situation extends 
the critical time interval before trauma 
victims reach the right place at the 
right time with the right healthcare 
providers, contributing to increased 
morbidity and mortality. In such cases, 
internationally validated guidelines for 
the development of trauma systems 
and proper and efficient trauma care 
are often not followed, diagnostic and 
imaging facilities are poorly equipped, 
resources are insufficient, and treatment 
practices routinely used in HICs are not 
being implemented.
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regulations30-33 and the inequity in 
income and access to resources further 
contribute to the disparities in mortality 
and morbidity.

The case for considering 
trauma as a disease
Since the 1800s and the pioneering 
work of Robert Koch on infectious 
diseases, diseases (as in the case of 
cancer, mentioned above) have been 
characterized as a defined morbid entity 
consisting of at least three out of four 
criteria: (1) known aetiological agent(s); 
(2) a distinctive pathophysiology; (3) 
a group of identifiable cellular and 
organ disruptions; and (4) signs and 
symptoms34,35.

Considering acute injury/trauma 
as a biopsychosocial disease would 

ensure that healthcare professionals 
and hospital leaders are addressing and 
treating patients exposed to key risks and 
causes in the same way they do for other 
broad groups of diseases/illnesses.

This approach would also promote a 
solid platform for research that  focuses 
on the elements that contribute to 
the severity of trauma and long-term 
disabilities (physical, cognitive and 
behavioural), as well as designing 
strategies to prevent the disease or 
decrease the severity of injury.

The failure to scientifically link causes 
to the magnitude of the consequences 
has contributed to a confusing social 
understanding of trauma, precluding 
the development of a legitimate area 
for healthcare professionals to prevent 
and control injuries. An example of this 
is the widespread misuse of the word 
‘accident’ (an unforeseen and unplanned 
event, which alters the normal course of 
events) to define unintentional injuries, 
as it suggests the actions that led to 
them are attributable to chance without 
causal attribution. Similarly, attributing 

accidents to ”chance, fate or destiny” is 
unscientific and hinders, even inhibits, 
the implementation of prevention 
strategies.

Eliminating the term accident to 
describe injury-related events would lead 
to them being seen as a consequence of a 
causal chain of facts and circumstances, 
allowing for the elaboration and testing 
of strategies that will not only reduce the 
events themselves but also the precursor 
events when they do occur.

Aristotle noted “there is no science 
of the accident – because all scientific 
knowledge is related to things that 
happen always or usually, so (…) having 
reviewed the nature and cause of the 
accidental, it is clear that there is no 
science of it”36. Furthermore, Professor 
Susan Baker, a pioneer in the area of 
injury prevention at Johns Hopkins’, 
stated: “The word injury comes from 
Latin words that mean ‘not right’. I 
cannot think of a more fitting term for 
the number one killer and crippler of 
children and young people. Surely that 
is ‘not right’, especially when it is in our 
power to change the situation”1.

Thus, considering trauma as 
a foreseeable and preventable 
biopsychosocial disease37 will allow 
for the development of more effective 
prevention, treatment and rehabilitation.

Why a disease framework  
is suitable for trauma
Public health policies for communicable38 
and non-communicable39 diseases cast 
light on the impact of interventions 
developed under the disease framework: 
identify the problem, measure the 
consequences, find the causative agent, 
develop treatment strategies and 
implement a prevention plan all within a 

measurement and analysis continuum.
To declare trauma as a disease would 

result in the following continuum 
and response: once the causes and 
consequences of this disease have been 
identified, health authorities must 
receive the appropriate support to 
develop an injury prevention and control 
plan to reduce trauma mortality, as well 
as improve treatment and rehabilitation. 
With respect to prevention, a horizontal 
plan (with integrated programmes, 
aiming for Health System improvement) 
is preferable to a vertical one (targeted, 
disease-specific programmes)40,41 given 
that risk construction is determined 
by different components of the 
environment. Certain interventions, 
such as those linked to controlling the 
five road traffic risk factors, may act like 
“magic bullets”, so a diagonal approach, 
i.e., a a strategy in which explicit 
interventions toward specific goals 
(such as the reduction of driving under 
the influence of alcohol) could mix with 
such generic issues as safer roads or the 
promulgation of helmet and speed limit 
laws, may also be appropriate42-44.

This is recognized in the Tampere 
Declaration of the 12th World Conference 
on Injury Prevention and Safety 
Promotion – Safety 201645, which states 
“as the world orients itself to the 2030 
Agenda for Sustainable Development, 
there is a unique opportunity for 
coordinated engagement from a range 
of government and nongovernment 
stakeholders in injury prevention and 
safety promotion.

Governments are turning their 
attention to what can be done to achieve 
the Sustainable Development Goals 
and targets, and many will find they 
need to engage civil society groups, 
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organizations to reduce the impact of 
injuries and violence on their nations 
and communities. Several cross-cutting 
actions will facilitate scaled-up, effective 
prevention of injuries and violence”.

Trauma-related costs
Worldwide, fatal and non-fatal trauma 
is associated with an annual economic 
cost of approximately US$670 billion 
in medical care expenses and lost 
productivity4. In the specific case of car 
crashes, while figures vary between 
regions, globally 1.2 million people 
die annually and an additional 20-50 
million survive but have mild to serious 
disabilities. The overall cost of car 
crashes has been estimated at more than 
US$160 billion annually46.

24 of the 25 countries with the 
greatest disability-adjusted life years 
(DALY) losses due to traffic injuries are 
LMICs, while 48% of the 25 countries 
with the highest economic losses are 
HICs46. This disparity between impact 
and cost underlines the differences 
in the availability of resources, but 
there are few global reports on the cost 
of injuries, especially for LMICs47,48. 
However, some recent WHO estimates 
suggest that MVCs cost an average of 3% 
of a country’s gross domestic product 
(GDP)49, being roughly 2% in HICs and 
up to 5% in LMICs. These estimates 
include direct costs of medical care, 
vehicle damage and administrative costs, 
as well as indirect costs related to loss of 
productivity and treatment of disability. 
As examples, from an intentional 
injuries’ viewpoint, estimates of the 
economic costs of homicide and suicide 
ranged from 4% of GDP in Jamaica to 
0.4% in Thailand7.

The need for research
At a global level, more decision-makers 
recognize the need to prevent and control 
injuries, so it is necessary to develop a 
better understanding of local variability 
in order to design, implement and follow 
up on effective prevention programmes7.

As neuroimaging research (e.g., 
functional and structural magnetic 
resonance imaging)50 has shown 
that risk-taking has specific neural 
underpinnings, it is essential that 
intensive age-specific research on 
diagnosis and therapeutic strategies be 
undertaken with the support of medical 
agencies in both HICs and LMICs.

The considerable knowledge and 
resource differences between HICs and 

LMICs can impact the effectiveness of 
transferring protocols from the former 
to the latter. Therefore, it is essential to 
develop registries relating to all facets 
of trauma, not only to yield rational 
interventions, but also to inform 
policymakers and improve clinical 
practice as well as for the advancement 
of knowledge acquisition through 
research. Such investments would ensure 
that societies would benefit by treating 
trauma in the same way they have 
addressed a myriad of communicable and 
non-communicable diseases.

The launch of the Global Alliance for 
the Care of the Injured (GACI), a global 
organization linking governments and 
NGOs from several countries, with the 
aim of minimizing the trauma burden 
through the development of trauma 
systems51, is an important initiative to 
achieve these goals.

Recommendations  
for Academies
IAP for Health member academies should 
draw attention to the need for a strong 
paradigm shift to consider acute injury/
trauma as a biopsychosocial disease. 
This will enhance the development 
of better acute and post-acute care 
systems, surveillance institutions as 
well as research organizations in each 
country. They should also encourage 
scientific and healthcare communities 
to join with other regional academies to 
promote an urgently-needed paradigm 
shift essential to reduce inequities in 
healthcare between countries.

At country level, IAP for Health 
member academies should:
1. Engage with public health authorities 

and other decision-makers to assess 
current national responses to trauma 
victims and determine the most 
effective role they can play to improve 
the trauma systems that will meet the 
needs of their country.

2. Support scientific institutions offering 
trauma and emergency training to 
ensure that health teams can provide 
the best possible care according to 
international standards and local 
needs.

3. Work with universities to develop 
curricula for physicians, nurses and 
technicians, in both graduate and 
post-graduate courses, where trauma 
is framed as a disease.

4. Help universities and research 
institutions to secure funds to develop 
a disease model approach for the 
complex problem of trauma and the 

development of national trauma 
registries.

5. Encourage the development of 
systematic trauma prevention 
strategies based on local evidence 
using the “three E’s” approach of 
prevention (environment, education 
and enforcement) with healthcare 
providers and the whole community.

At regional level, IAP for Health 
member academies should help 
establish regional agreements to:
1. Reduce well-known risk factors for 

MVCs. These would include speed 
limits, drinking and driving laws, the 
compulsory use of helmets, seat-
belts and child restraints, banning the 
use of cell phones while driving, and 
promoting violence prevention using 
the information obtained from trauma 
registries.

2. Develop collaborative strategies to 
secure more funds for the necessary 
research.

3. Establish a common standard for data 
reporting.
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A Call to Action:  
Furthering the fight against 

falsified and substandard  
medical products

The Inter Academy Partnership 
(IAP) deplores this situation and urges 
political decision-makers at all levels, in 
concert with regional and international 
organizations, to work with medical 

product regulatory authorities, national 
and international law enforcement 
agencies, manufacturers, importers, 
distributors, health professionals and 
patients to solve this urgent issue.

Introduction
Falsified and substandard medical 
products are a global public health threat. 
Traffic in these products is constantly 
growing, impacting patients particularly 

Falsified and substandard medical products1 (including vaccines, medical 
devices and veterinary products) – products that are ‘fake’ or of poor 
quality – are an increasing global scourge that threaten life, health and 
security in significant ways. Patients receiving these products not only 
get ineffective treatment but are also often exposed to serious harm. 
The toll from these products may be as high as a million lives lost per 
year. In addition, their use increases the risk of drug resistant infections, 
and expenditure on ineffective or harmful products depletes much-
needed healthcare resources. This serious and growing problem has 
been exacerbated by the increasing complexity of global supply chains, 
as well as by the inappropriate sale of medical products on the internet 
or in open markets. Nonetheless, efforts to tackle this issue have been 
woefully inadequate, reflecting in part the magnitude of the problem but 
also a lack of sustained political will and commitment to act. 
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in low-income countries where resources 
to help keep such products off the market 
are limited. These problems have also 
reached worrying levels in many high-
income countries, including in Europe 
and the USA. Any medical product can 
be falsified or made in a substandard 
manner, including both innovator 
products and generics, whatever their 
price. Internet and open market sales 
that bypass national quality control 
systems and/or regulated channels are 
worsening the situation1,2.

Such products harm patients by 
denying them the benefit of a safe and 
effective treatment. In many cases, the 
wrong active ingredient, an incorrect 
amount of the active ingredient, or no 
active ingredient at all can be found. 
As such they can result in serious 
therapeutic failures, as well as the 
development of drug resistance, 
particularly in the fields of antibiotics, 
anti-malaria or anti-viral products. They 
can also be dangerous per se, as they may 
include toxic compounds3.

Despite these harmful effects it has 
been difficult to limit the traffic for many 
reasons including:

• Detection: Current manufacturing 
and printing techniques allow the 
production of very closely copied, 
falsified packaging that is difficult 
for even the trained eye to detect. In 
addition, poor quality manufacturing 
leading to substandard products 
requires rigorous oversight while 
resources for inspection and 
compliance are often lacking;

• Discovery: At present, the methods for 
discovery are often medical, such as 
finding that a treatment is ineffective 
or discovering unusual side effects. 
The cause of these effects may not be 
easy to identify, especially in countries 
with limited medical and laboratory 
resources. Routine surveillance or 
insider reporting are also factors 
in discovery. However systems for 
detection and reporting are often 
inadequate;

• Danger of internet or open market sales: 

On the internet and on the open market, 
medical products lose the protection 
of the usual lawful professional 
distribution chain. Under these 
circumstances it is very difficult for 
patients, even if they are aware of the 
risks, to ensure they are acquiring an 
appropriate, safe, genuine and effective 
drug (i.e. to determine which products 
are legitimate and which are not).

The current means to combat this 
extensive problem are limited:

• The legal framework is not fit-for-
purpose in many countries; internet 
and other cross-border sales blur 
jurisdictions and the possibility of 
legal sanctions; 

• The various responsible bodies are 
often fragmented at national and 
international levels;

• Detection techniques exist but they 
are still not adequately developed or 
effectively implemented. Additionally, 
approaches differ from one country/
region to another;

• The pharmaceutical supply chain 
may lack full integrity due to 
limited regulatory oversight and/
or capacity, or it may be weakened 
by deregulation based on economic 
or trade considerations rather than 
public health criteria. In addition, in 
many countries, especially low income 
countries, it is difficult to control all 
commercial activities effectively, in 
particular those of wholesalers and 
importers.

Not all actors are committed to 
preventing the sale of falsified and 
substandard products on their markets. 
In particular there is often:

• Lack of political engagement at the 
national level, with lack of support to 
domestic agencies as well as a lack of 
national policies to assure access to 
affordable, quality medical products, 
which can prompt consumers to seek 
alternative sources of medications;

• Inadequate oversight and stewardship 
of pharmaceutical products and 
practices;

• Lack of consistent and effective legal 
and judicial frameworks;

• Limited capacity in many countries 
of certified laboratories able to detect 
fraudulent products in the supply 
chain, most particularly of concern in 
low income countries;

• Health professionals (physicians and 
pharmacists) are not always aware of 
risks and are not adequately warned 
in a timely fashion of the presence of 
falsified and substandard products 
on their markets, some of which may 
be very sophisticated fakes. They are 
sometimes isolated and not well-
trained in this regard. As a result, it is 
difficult to engage them to confront 
this scourge;

• In general, the public is unaware 
of, or not well enough informed 
about, this problem, particularly 
the risks of buying these kinds of 
products on the internet, at open 
air markets, or otherwise outside of 
the regular, lawful, quality-assured 
pharmaceutical supply chain. In 
these extra-lawful environments, it 
is nearly impossible for consumers 
to differentiate legitimate from 
illegitimate products.

Falsified and substandard medicines 
are an international issue that threatens 
people around the world, involving 
numerous different actors and a diverse 
set of stakeholders. Solutions to this 
urgent and complex problem cannot 
be considered in an isolated way. A 
shared commitment to the effective 
coordination and the engagement and 
mobilization of all players is necessary if 
we are to succeed.

Background
Falsified and substandard medicines 
have been a long-standing concern, 
yet no comprehensive, well-resourced 
and sustained international campaign 
has been organized and waged, despite 
some limited national and international 
initiatives. For a long time, one of 
the impediments to comprehensive 
international action was a tension 
between public health considerations 
and intellectual property debates. For 
example, the word ’counterfeit’ was 
generally considered to refer to products 
that infringe on the patents in a market 
where such patents are in force. As 
several countries perceived this as 
potentially blocking cheaper legitimate 
generic copies of these products, they 
were unable to support early drafts of 
resolutions and actions proposed by the 
World Health Organization (WHO). To 
try to clarify the situation, it was decided 
to use the acronym SSFFC (Substandard, 
Spurious, Falsely labelled, Falsified, 
Counterfeit)4. This was an effort to try to 
differentiate the public health problem 

Counterfeit drugs often look like the real thing  

© U.S. Food and Drug Administration.
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from the intellectual property issues. 
More recently, in an attempt to further 
clarify the public health problem caused 
by these products, the WHO Member 
States Mechanism proposed the terms 
‘substandard and falsified medicines’ to 
designate the products that are the focus 
of these activities. This terminology was 
adopted by the May 2017 World Health 
Assembly (WHA). The definition adopted 
for ‘falsified products’ is: “Medical 
products that deliberately/fraudulently 
misrepresent their identity, composition 
or source”. The agreed definition for 
‘substandard products’ is: “Authorized 
medical products that fail to meet 
either their quality standards or their 

specifications or both”. These definitions 
are clear progress in clarifying the 
meaning of the terms, as well as the 
focus of efforts to confront this public 
health challenge5.  

In addressing the problem of falsified 
and substandard medical products two 
distinct, though related, avenues of 
concern arise:
• Penetration of such medical products 

into the legal, regulated supply chain;
• Direct to the public licit or illicit 

marketing of medical products (e.g. via 
the internet or in open markets).

Given the seriousness of the issue, 
it is troubling that there are not better 
sources of data about the magnitude and 
scope of the problem. New efforts are 
underway to address this shortcoming. 
At present, however, it is difficult to 
give precise numbers but it appears that 
in many low-income countries a large 
proportion of the medical products 
available are falsified or substandard. 
Estimates of 20-30% in some African 
and Asian countries seem realistic6. 

Some estimates for particular products 
are even higher, including an extremely 
worrisome 30-50% for anti-malarial 
drugs in south-east Asia7. Of note, some 
50% of all reports of substandard and 
falsified medicines received by the WHO 
Global Alert system are from sub-
Saharan Africa, and 80% of these are for 
essential medicines like anti-malarials 
and antibiotics8.

High-income countries are also 
impacted. For example, in the United 
States, several instances of falsified dugs 
are detected each year. The US Food and 
Drug Administration (FDA) has launched 
an alert system, publishing these cases 
to warn the public9. In Europe, a link has 
been established between an unregulated 
distribution chains and the number of 
falsifications detected10. Some 50% of 
the products proposed for sale on the 
internet are also believed to be falsified11. 

There have been a range of efforts 
to combat falsified and substandard 
medical products, many organized 
at a national level, as well as a few 
specific international operations such 
as Jacques Chirac’s ‘Call of Cotonou12. 
The International Medical Products 
Anti-counterfeiting Taskforce (IMPACT) 
represented an earlier more international 
effort launched by WHO (2006-2010), 
but it was put on hold due to conflicts 
among Member States based on 
disagreements over counterfeit drugs 
definition, the enforcement of patents 
and the public health impacts described 
above. The recent Member State 
mechanism framework and activities 

offer new opportunities for collaboration 
and action, including the 2017 World 
Health Assembly resolutions on this 
topic13. 

It is also necessary to recognize 
the efforts that have been made 
internationally to address the problem. 
At the inter-governmental level 
these include the important Council 
of Europe’s (CoE) MEDICRIME 
Convention14, open also to countries 
that are not members of the CoE; the 
European Union’s Falsified Medicines 
Directive 2011/62/EU which has 
introduced regulatory constraints to all 
stakeholders; as well as the successful 
international cooperation which has 
been achieved in Operation Pangea 
initiatives against online sales of 
falsified and substandard medicines. 
Importantly, the WHO has significantly 
increased its surveillance, monitoring 
and programmes in this area. Despite  
very limited resources, WHO currently 
hosts a database recording the different 
cases reported and working with over 150 
Member States to develop better means 
of detection, reporting and collaboration 
to improve identification of such 
products and their removal from national 
and international commerce.

Previous work by academies
In 2011, the US Institute of Medicine 
(now called the National Academy of 
Medicine) undertook a major study 
of this issue, assembling a diverse, 
international expert committee. Their 
report and recommendations were 

Customs officers seize $663K in unmarked Viagra 

pills © U.S. Food and Drug Administration.

Authentic and counterfeit drugs being screened by CD-3, a small portable device invented  

by FDA scientists © U.S. Food and Drug Administration.
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released in February 2013 in a document 
entitled ’Countering the Problem of 
Falsified and Substandard Drugs’15.  

The French Academy of Medicine, in 
collaboration with the French Academy 
of Pharmacy and the Veterinary Academy 
of France, undertook an effort in 2015 
to prepare a report describing the 
facts, analysing the different aspects 
and factors impacting the problem, 
and proposing some recommended 
actions. This report was presented at 
the Academy of Medicine’s plenary 
session in December 201516 with a public 
manifesto signed by the three French 
academies as well as by the presidents of 
the three health professional chambers16.

These important efforts have 
underscored the fact that falsified 
and substandard drugs represent 
an international problem requiring 
international cooperation. They also 
underscore the urgency of meaningful 
and sustainable action.

Recommendations from IAP
IAP for Health seeks to draw attention 
to the necessary fight against the global 
trafficking of falsified and substandard 
medical products, and supports the call 
for a comprehensive, well-resourced, 
international effort to address this 
devastating problem. IAP for Health 
member academies consist of national 
and international leaders of the academic 
and scientific communities with 
important access to policy makers, key 
stakeholders and the public. They must 
use their unique position to actively 
promote this fight around the world to 
benefit public health and foster better 
healthcare for all.

IAP for Health and its member 
academies, recognizing the increasing 
trafficking of these products throughout 

the world, and the almost total impunity 
of the perpetrators, despite the risk 
to the life and health of patients, 
denounce the gravity of these criminal 
practices. They call for the launch 
at an international level of a strong, 
comprehensive, well-resourced 
policy and programme of prevention 
in the fight against this scourge. This 
must include the development and 
implementation of informed policies; the 
adequate funding of regulatory oversight 
systems; strengthened, coordinated 
enforcement mechanisms; the 
development and utilization of easy to 
use and affordable detection equipment; 
and the education of the public and 
healthcare providers. 

IAP recommends that the terms 
’falsified’ and ’substandard’ medicines 
and their definitions as recently adopted 
by WHO and the World Health Assembly 
be used worldwide, and that this issue 
be entirely separated from discussions 
about intellectual property rights.

IAP underlines that the right of people 
to health is unalienable. Manufacturing, 
carrying, stocking and selling falsified 
and substandard medical products, 
including drugs, vaccines, medical 
devices, and other medical products are 
crimes. Due to their severe consequences 
on public health and individual 
healthcare, these crimes must be 
prosecuted and punished to the fullest 
extent possible.

Given that this activity affects every 
country in the world, IAP emphasizes 
that governments, regulatory authorities 
and industry must oversee and regulate 
the supply chain effectively in order 
that the security and the continuity of 
the supplies of medical products are 
guaranteed, especially in countries most 
burdened by the problem of falsified 
and substandard drugs. This can be 
achieved through robust oversight of 
good manufacturing processes, the use 
of comprehensive and cost-effective 
technologies, wholesaling transparency, 
and traceability of products from 
manufacturing to market, including 
the financial flows. This also requires a 
renewed attention to quality control and 
assuring that regulatory authorities and 
law enforcement and judicial authorities 
are adequately resourced, trained and 
empowered.

IAP strongly affirms the importance 
of warning the public about the risk 

of buying prescription medicines over 
the internet and of advising online 
purchase only through certified internet 
pharmacies. In this regard, groups 
such as the Alliance for Safe Online 
Pharmacies (ASOP)17 represent valuable 
assets. In many countries, similar efforts 
must be undertaken to educate and warn 
the public about the risks of purchases in 
open marketplaces.

IAP decries the delays and the 
insufficient resources invested in this 
fight. Specific one-off operations, even if 
locally efficacious, are not sufficient. It is 
necessary that global intergovernmental 
and intersectoral actions are agreed on, 
coordinated and sustained. 

IAP underscores the fact that the 
prevention of this threat requires 
improved access to legitimate, quality 
medical products, including equitable 
pricing policies and better healthcare 
coverage.

IAP recommends strong consideration 
of a substantive, comprehensive and 
well-resourced policy and programme to 
address this scourge as a priority action 
of national authorities and international 
organizations in charge of public 
health, including the extension of the 
MEDICRIME Convention.

Lastly, IAP agrees that WHO 
is uniquely situated, through its 
membership and global remit, to provide 
leadership and coordination to combat 
this pressing problem. We therefore call 
on our national governments to support 
WHO in this effort and to hold them 
accountable for progress. We request 
that WHO sponsor a resolution at the 
next World Health Assembly that will 
call upon the WHO to coordinate and 
implement a major, comprehensive and 
sustained effort in this regard. Further, 
we call upon our national governments to 
assure that WHO has adequate financial 
and technical resources specifically 
to implement any such World Health 
Assembly resolution.

The fight against falsified and 
substandard medicines is a global 
threat that must be addressed 
through global cooperation and 
collaboration. All stakeholders – at 
international, regional and national 
levels – should join forces to 
implement these recommendations 
to help improve public health 
worldwide. 600,000+ pills found with no markings  

© U.S. Food and Drug Administration.
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IAP Statement  
on Protection of Marine 

Environments

• A healthy ocean is indispensable 
to human well-being and vitality 
and to the homeostasis of life on 
Earth. Ocean health is threatened 
by excessive human activities and 
has already been compromised on 
many levels. Facilitation of holistic 
ocean sciences and cooperation of 
diverse stakeholders are needed to 
understand complex processes in the 
marine environment and to implement 
solutions to protect and restore ocean 
health. 

• The world’s oceans are experiencing 
extensive habitat destruction due 

to both direct impacts (e.g. coastal 
development) and indirect impacts 
(e.g. climate change, invasive species, 
pollution). In particular, coastal  
areas, including coral reefs, kelp 
forests, mangroves, seagrass beds  
and intertidal mudflats, have suffered 
from massive habitat degradation  
and loss. This destruction increasingly 
extends to the deep sea. Multiple 
anthropogenic stressors damage 
ecosystem structure and function,  
as well as the capacity for marine 
habitats to provide ecosystem services. 
Most of these sensitive habitats 

are in need of immediate measures 
for protection, conservation and 
rehabilitation.

• Anthropogenic environmental 
contaminants continue to disrupt 
marine ecosystems. Accumulation of 
excessive nutrients, toxic chemicals, 
heavy metals, and marine debris 
including macro-, micro- and 
nano-plastics, destabilizes ecological 
processes, degrades natural resources 
and inflicts major economic losses. 
Strict controls for the management of 
environmental contaminants should 
be implemented immediately.

The ocean, connected over approximately 71% of the Earth’s surface, 
supports humankind. Human well-being and our economy have 
benefited from the ocean for oxygen to breathe, fish and seafood to eat, 
leisure and healing places to visit, seaways for transportation, and  
the many jobs associated with ocean activities. However, unregulated 
and excessive human activities and recent climate change are causing 
the deterioration of the marine environment, reducing biodiversity  
and threatening its ecosystem services. Key areas of concern include:
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 • The ocean regulates the Earth’s 
climate and provides a buffer to 
climate change. In return, the marine 
environment is subject to adverse 
effects of climate change. Ocean 
warming causes sea level rise, loss 
of dissolved oxygen, redistribution 
and alteration of marine life, and 
intensification of heatwaves and 
tropical cyclones. Excessive carbon 
dioxide emissions also cause ocean 
acidification. Interdisciplinary 
research on the ocean and the 
atmosphere and development of new 
management strategies will help 
mitigate and adapt to climate change.

• Marine fisheries are important 
contributors to human food and 
nutritional security. Over-exploitation 
of world fisheries is causing a rapid 
decline of fisheries resources. To meet 
current and future food requirements 
of the growing human population the 
recovery of depleted fish stocks through 
the implementation of extensive no 
take zones together with sustainable 
aquaculture production are needed.

1. Ocean health
Exploitative approaches to marine 
resources have led to declining ocean 
integrity. Consequently, a shared 
appreciation of ocean conservation is 
highly recommended. We have little time 
to nurture the ocean’s resilience, remove 
threats and eliminate disruptions, 
especially because climate change has  
an increasing impact on ocean health. 
The recovery and protection of the  
ocean is contingent on the development 
of inclusive and integrated marine 
sciences, with public access to scientific 
data, information and knowledge.  
A holistic approach to the ocean requires 
universal recognition of our common 
interest in and dependence on the status 
of the ocean. Marine interventions can 
have substantial ecological benefits. For 
example, Marine Protected Areas are 
accepted worldwide as an economically 
viable means of enhancing biodiversity, 

and maintaining and replenishing fish 
and shellfish stocks.

The UNESCO philosophy of Ocean 
Literacy for All seeks appreciation of the 
ocean at all levels throughout all cultures 
(UNESCO, 2020a). The objective is a 
large-scale behavioural transformation 
toward a global constituency that fully 
grasps the completeness of our reliance 
on the ocean and subscribes to the 
sustainable management and use of 
marine resources. Dynamic cooperation 
among interdisciplinary ocean-related 
sciences is essential. 

2. Habitat destruction
Coastal areas have long been 
threatened by habitat destruction due 

to development (e.g. land reclamation, 
intensified agriculture and urban 
expansion) and human population 
growth. In addition to direct habitat 
loss, many sensitive ecosystems have 
been damaged by pollution, invasive 
species and climate change. Accordingly, 
critically important coastal habitats 
such as estuaries, seagrass beds, coral 
reefs, oyster reefs, tidal wetlands, 
and kelp and mangrove forests, have 
suffered ecologically with associated 
socioeconomic consequences. These 
impacts also threaten pelagic and deep-
sea habitats. Coastal habitats contribute 

substantially to the maintenance  
of biodiversity and to the succession 
of generations of marine organisms 
(IPBES, 2019). Nursery areas in particular 
are substantial determinants of ocean 
health and biodiversity. Environmental 
integrity in these marine habitats 
must be protected and, in many cases, 
rehabilitated.  

3. Environmental 
contaminants
Excess loading of nutrients and organic 
matters from terrestrial human  
activities and coastal aquaculture 
(eutrophication) causes algal blooms 
leading to the expansion of dead-zones, 
with mass mortality of fish and other 
marine life. Some algal species also 
produce toxins that may even lead  
to human casualties.

Biomagnification of toxic substances 
in mid-to-higher trophic levels 
can suppress the growth of marine 
organisms and inhibit their reproduction. 
Persistence and long-range 
transportation of chemical contaminants 
is problematic globally. Furthermore, 
bioaccumulation of persistent and toxic 
substances, including toxic metals, in 
commercial seafood threatens human 
health and causes economic loss in 
fisheries. 

Poor solid waste management results 
in the accumulation of marine debris, 
including over 8 million tonnes of 
plastics in the ocean annually. Plastics, 
which account for up to 80% of marine 
debris, cause ecological impacts by 

© Korea Institute of Ocean Science  

and Technology (KIOST)

Photo: Unhyuk Yim
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Sentanglement and ingestion by marine 
organisms, dispersion of pathogens 
and non-indigenous species, and 
compromised benthic habitats. In 
addition, marine plastic debris can 
result in economic losses due to decline 
of tourism, damage to fishing gear 
and boats, and obstruction of nautical 
propellers and cooling systems. Micro- 

and nano-plastics are everywhere in the 
marine environment, including marine 
food webs, and even in the human diet.

4. Climate change
The continuous increase in atmospheric 
greenhouse gases is recognized as a 
global threat that needs ambitious 
goals and international collaboration 
to combat the resulting climate change. 
The ocean has absorbed 30% of total 
anthropogenic CO2 emissions since the 
1980s with enormous global impacts 
(IPCC, 2019). Climate change alters ocean 
circulation and mixing, biogeochemistry 
and ecosystems. These changes could 
interfere with the ocean’s capacity for 

ecosystem services such as food supply, 
carbon storage, oxygen generation and 
climate stability. Global warming leads  
to melting of glaciers and polar ice caps 
as well as thermal seawater expansion.  
In turn, these processes lead to 
worldwide sea level rise that is 
threatening for the many people living 
in coastal areas. Ocean acidification 
threatens carbonate shell synthesis, 
respiration, reproduction, early 
development, and the growth and 
survival of innumerable marine animals. 
Expanding oxygen-depleted dead-
zones are uninhabitable by aerobic 
organisms. The IPCC Special Report 
(2019) highlights the extreme urgency 
of prioritizing timely, ambitious 
and coordinated action to address 
unprecedented and enduring changes  
in the ocean. One obvious priority 
measure is the protection of seagrass 
beds, salt marshes and kelp and 
mangrove forests, which utilize excess 
nutrients, generate oxygen, and 
sequester carbon in the form of organic 
matter through photosynthesis, thereby 
moderating global warming.

5. Overexploitation
Most fisheries stocks are fully exploited: 
more than 90% of marine stocks are 
either overfished (34.2%) or fished at 
maximum sustainable levels (59.6%; 
FAO, 2020). Additional disruptions result 
from illegal, unreported and unregulated 
(IUU) fishing, habitat degradation, 
pollution and gear abandonment.    

Capture fisheries yields plateaued 
in the late 1980s and are unlikely to 
increase. Maintaining even current 
yields (84.4 million tonnes in 2018) will 
require rethinking our husbandry of 

ocean ecosystems. The focused removal 
of organisms at one trophic level can 
destabilize marine ecosystems. For 
example, harvests of higher-value 
predatory species cause the loss of 
biodiversity and disruptive imbalances 
in marine communities. In addition, 
heavy harvests of young and otherwise 
unmarketable fish for agricultural and 
aquaculture feeds exert additional 
pressure on already-distressed marine 
ecosystems. IUU fishing is thought to 
be responsible for annual catches of up 
to 25.9 million tonnes (FAO, 2016) and 
has undermined sustainable fisheries 
management, threatening 4.3 billion 
people who depend on fisheries for 
nutrition (FAO, 2020).

Aquaculture production in aquatic 
environments (including fish, 
invertebrates and aquatic plants) 
reached 114.5 million tonnes in 2018, 
expanding at 5-6% annually (FAO, 
2020). Aquaculture is already delivering 
50% of the seafood we consume, and 
is expected to meet an increasing 
proportion of humanity’s nutritional 
requirements. Refinement of culture 
practices toward sustainability and 
conservation-sensitivity is necessary to 
relieve pressure on wild, overexploited 
marine stocks.

6. Conclusions and 
Recommendations 
Excessive exploitation of marine 
resources and products, the cumulative 
impacts of multiple stressors, and 
chronic disregard for marine ecosystems 
have left our oceans more in need of 
consideration than ever before. The 
ocean is subject to complex, poorly-
understood problems, many of which 
interact with one-another, collectively 
threatening the integrity and continuity 
of life on Earth. Earlier misconceptions 
of the ocean as an immense realm 
with unlimited resilience are no longer 
valid. The fundamental challenge that 
policy-makers must address is how to 
achieve a sustainable use of the oceans 
(EASAC, 2016). This situation urgently 
calls for a comprehensive and pervasive 
new approach, and fresh commitments 
of current and future generations and 
nationalities to the health of the ocean.

The United Nations has urged 
cooperation among global communities 
to solve threats to the ocean by 
proclaiming the UN Decade of Ocean 

© National Institute of Fisheries Science, Korea/ 
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S Science for Sustainable Development 
(2021-2030; UNESCO, 2020b). 
Advancement of ‘ocean literacy’ will 
raise consciousness about the vital 
importance of the ocean to humanity  
and the essential contributions of the 
ocean’s ecosystem services.

Other international initiatives 
such as the Convention on Biological 
Diversity (CBD), the Intergovernmental 
Science-Policy Platform on Biodiversity 
and Ecosystem Services (IPBES), and 
Biodiversity Beyond National Jurisdiction 
(BBNJ) also seek the conservation of 
marine environments and biodiversity, 
while Sustainable Development Goal 
(SDG) #14 of the UN 2030 Agenda refers 
to ‘Life Below Water’ with seven specific 
targets.

Through this Statement, the 
InterAcademy Partnership calls on 
governments, NGOs and IAP member 
academies to:

• Share scientific information and data, 
build comprehensive understanding 
of the ocean, and develop an 

international ocean knowledge 
database that is equitably accessible, 
for devising solutions and making 
policies and decisions.

• Coordinate actions to protect and 
restore ocean health with expansion  
of research capacity development, 
ocean literacy and mechanisms to 
promote the exchange of information 
at the science-policy interface. 

• Implement inclusive protection 
measures for coastal and other 
sensitive marine habitats. 

• Assess sources of environmental 
contaminants, address their 
distributions, fates and impacts  
on ocean health, and develop means 
to eliminate entry of land-based 
contaminants into the ocean and  
to reduce their marine impacts. 

• Mitigate and adapt to the impacts 
of greenhouse gases and climate 
change on the ocean ecosystem in 
acidification, deoxygenation and 
redistribution and change of marine 
life, thereby avoiding failure in the 
livelihoods of people who depend  
on the ocean.

• Ensure improved scientific 
management of capture fisheries, 
strengthen enforcement against 
IUU fisheries, and promote 
environmentally sensitive marine 
aquaculture.

• Increase ocean literacy, encouraging 
the global society to understand its 
intricate connection to the oceans  
and to respect the role of the oceans  
in maintaining Earth’s biodiversity 
and habitability.© KIOST/Photo: Joon-Yeon Chung

Photo: Deokbae Park



23

 S
ta

te
m

en
ts

 2
0

21

References:
EASAC, 2016. Marine Sustainability in an  

Age of Changing Oceans and Seas. Reports  
and Statements, European Academies’  
Science Advisory Council (EASAC).  
Available online; retrieved 24 May 2020. 
https://easac.eu/publications/details/ 
marine-sustainability-in-an-age-of-
changing-oceans-and-seas/

FAO, 2016. The FAO Agreement on Port State 
Measures (PSMA) to Prevent, Deter  
and Eliminate Illegal, Unreported and 
Unregulated Fishing. Available online; 
retrieved 24 May 2020: Rome: FAO.  
http://www.fao.org/port-state-measures/en

FAO, 2020. The State of World Fisheries and 
Aquaculture 2020. Sustainability in action. 
Rome. Available online; retrieved 9 June 2020: 
https://doi.org/10.4060/ca9229en

IPBES, 2019. Summary for Policymakers of the 
Global Assessment Report on Biodiversity and 
Ecosystem Services of the Intergovernmental 
Science-Policy Platform on Biodiversity  
and Ecosystem Services. S. Díaz, J. Settele, E. 
S. Brondízio E.S., H. T. Ngo, M. Guèze, J. Agard, 
A. Arneth, P. Balvanera, K. A. Brauman, S. H. 
M. Butchart, K. M. A. Chan, L. A. Garibaldi, K. 
Ichii, J. Liu, S. M. Subramanian, G. F. Midgley, 
P. Miloslavich, Z. Molnár, D. Obura, A. Pfaff, 
S. Polasky, A. Purvis, J. Razzaque, B. Reyers, 

R. Roy Chowdhury, Y. J. Shin, I. J. Visseren-
Hamakers, K. J. Willis, and C. N. Zayas (eds.). 
IPBES secretariat, Bonn, Germany. 56 pages.

IPCC, 2019: IPCC Special Report on the Ocean 
and Cryosphere in a Changing Climate [H.O. 
Pörtner, D.C. Roberts, V. Masson-Delmotte, 
P. Zhai, M. Tignor, E. Poloczanska, K. 
Mintenbeck, M. Nicolai, A. Okem, J. Petzold,  
B. Rama, N.W Weyer (eds.)].

UNESCO, 2020a. Ocean Literacy Portal. Available 
online; retrieved 16 May 2020:  
https://oceanliteracy.unesco.org

UNESCO, 2020b. United Nations Decade of Ocean 
Science for Sustainable Development (2021-
2030). Available online; accessed 24 May 
2020: https://en.unesco.org/ocean-decade

Photo: Wonjoon Shim

Photos: IAP/Peter McGrath

IA
P

 S
T

A
T

E
M

E
N

T
 O

N
 P

R
O

T
E

C
T

IO
N

 O
F

 M
A

R
IN

E
 E

N
V

IR
O

N
M

E
N

T
S

https://easac.eu/publications/details/marine-sustainability-in-an-age-of-changing-oceans-and-seas/
https://easac.eu/publications/details/marine-sustainability-in-an-age-of-changing-oceans-and-seas/
https://easac.eu/publications/details/marine-sustainability-in-an-age-of-changing-oceans-and-seas/
https://www.fao.org/port-state-measures/en
https://www.fao.org/documents/card/en/c/ca9229en
https://oceanliteracy.unesco.org/?post-types=all&sort=popular
https://en.unesco.org/ocean-decade


The InteracAdemy Partnership
Under the umbrella of the InterAcademy 
Partnership (IAP), more than 140 
national, regional and global member 
academies work together to support  
the vital role of science in seeking 
evidence-based solutions to the  
world’s most challenging problems.  
In particular, IAP harnesses the expertise 
of the world’s scientific, medical and 
engineering leaders to advance sound 
policies, improve public health, promote 
excellence in science education, and 
achieve other critical development goals. 
Statements such as this one are prepared 
by a working group comprising experts 
nominated by member academies, 
and are released once they have been 
endorsed by more than half the member 
academies of the network.
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IAP Statement  
on Regenerative Medicine

Summary 
In this consensus Statement the 
InterAcademy Partnership (IAP) seeks to 
raise awareness of two main priorities:
• To use advances in research and 

development as rapidly as possible, safely 
and equitably, to provide new routes to 
patient benefit.

• To support medical claims by robust and 
replicable evidence so that patients and 
the public are not misled.

The focus of this IAP Statement is  
on unmet medical needs: stem cells are 
described as a case study with many of 
our conclusions relevant more broadly 

for regenerative medicine. Although stem 
cell therapy is well-established in only 
a limited number of clinical indications, 
there is active research and development 
in many more. However, enthusiasm 
about the clinical potential has led to a 
disconnect between expectations and 
the realities of translating advances in 
technology into clinical practice. In many 
countries, there are two main problems. 
First, unscrupulous private clinics offer 
unregulated therapies promising much, but 
using poorly characterised products with 
little scientific basis or evidence for efficacy, 
with safety concerns unresolved. Second, 
premature regulatory authority approval 

and commercialisation based on some, but 
insufficient, scientific rationale and clinical 
evidence. Accelerated access is a vital tool 
for patient benefit but researchers must not 
cut corners. 

In order to strengthen the frameworks 
for research and innovation and 
patient protection, IAP has identified 
priority actions for: engaging with 
patients, the public and policy makers; 
ethical assessment; pre-clinical and 
clinical research procedures; regulatory 
authorisation and options for facilitating 
access to new medicines; and noted the 
particular relevance of these actions also in 
the response to COVID-19. 

Regenerative medicine has great potential for tissue regeneration 
and repair, comprising various novel interdisciplinary approaches 
including the use of cell and gene therapies, and tissue engineering. 
The pace of advance in the science is exciting and the medical 
opportunities in addressing the causes of disease rather than the 
symptoms may be transformative, but concerns about the misuse  
of regenerative medicine technologies also grow.
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IAP concludes that:
• For the present, regenerative medicine 

should concentrate on serious medical 
conditions and be judged by rigorous 
consideration of the potential risks versus 
the benefits.

• For many potential applications, more 
evidence is needed on product quality, 
safety and efficacy.

• Good science must be promoted at every 
step, from fundamental research through 
to clinical trials and the translation to 
practice. 

• Proportionate and harmonised 
regulatory authority actions should be 
based on robust and replicable science, 
ethically informed by science across the 
disciplines. Unregulated provision of 
unproven regenerative medicine must be 
deterred. 

• Researchers must follow guidelines on 
responsible science, and teaching on 
regenerative medicine should be part of 
the curriculum for health professionals. 
Clinicians must be bound by both 
professional guidelines and community 
standards of medical practice.

• In putting patient interests first, the 
scientific and medical communities 
have a responsibility to provide reliable 
information and ensure that decisions are 
evidence-based.

Therefore, to deliver clinical benefits 
equitably, a coordinated strategy must 
encompass better science, better funding, 
better governance and better public and 
patient engagement.

Introduction
Regenerative medicine comprises various 
novel interdisciplinary approaches to 
healthcare, aimed at tissue regeneration, 
repair, restoration and reorganisation 
(Box 1). Regenerative medicine strategies 

depend upon harnessing, stimulating, 
guiding or replacing endogenous 
development and repair processes.

Purpose of this IAP Statement
The InterAcademy Partnership (IAP), 
the global network of more than 140 
academies of science, engineering and 
medicine, is publishing this consensus 
Statement to build on the interest in 
regenerative medicine, and related issues 
for responsible science, expressed by 
members of academies and regional 
academy networks and to raise awareness 
of two main priorities for the field:

• To ensure that advances in science 
and innovation are used as rapidly 
as possible, safely and equitably, in 
providing new routes to patient benefit, 
potentially addressing the causes of 
disease rather than their symptoms.

• To ensure that medical claims are 
based on robust, replicable evidence 

and that patients and the public are 
not misled, either deliberately or 
inadvertently.

The focus is on unmet medical needs. 
We address stem cells as a particular 
case study because of the urgent and 
complex challenges, but our conclusions 
can in most respects be generalised to 
other forms of regenerative medicine. We 
recognise that many other assessments 
have been made of this field but as the 
science is advancing rapidly and the 
commercial environment also changing 
rapidly it is timely and relevant now to 
provide global recommendations from 
the academies. We discuss principles 
rather than prescribe specific legislative 
actions and this IAP Statement is intended 
 to inform and stimulate discussion with 
policy makers and regulatory authorities, 
our member academies and others in  
the scientific and medical communities 
more broadly. Some other international 
sources of information and analysis are 
listed in Box 2. 

Identifying therapeutic 
opportunities and challenges
As noted in Box 1, regenerative medicine 
covers a wide range of approaches; 
even within the category of stem cells 
differing objectives are sought. Stem cell 
transplantation has a principal aim of 
replacing lost cells, requiring that the 
transplanted cells are committed to a 
specific fate and, once differentiated, 
are functionally integrated in the tissue. 
Alternatively, stem cells may provide 

Box 1: The scope of regenerative medicine includes:
• Cell transplantation, where cells originate from human embryonic stem cells, 

perinatal stem cells, induced pluripotent stem cells or tissue specific (adult) 
stem cells or other forms of cell therapy

• Gene therapy, both in vivo and ex vivo, the latter being a form of cell therapy

• Tissue engineering, typically using 3D scaffolds formed from either natural 
biomaterials or artificial, biocompatible biomaterials produced from a variety 
of fabrication processes

• Organoids, from adult and pluripotent stem cells

• Small-molecule drugs

• Subcellular bodies (e.g. mitochondria, vesicles)

• Artificial cells (currently prokaryotic only) and other synthetic biology 
approaches

Muscle cells differentiated from human stem cells in culture, from ongoing research by Professor Giulio Cossu, 

University of Manchester, UK, on stem-cell therapy for muscular dystrophy.
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support for recipient cellular growth or 
differentiation via secreted products, 
mediate immunomodulation, or promote 
plasticity. Cell and gene therapies also 
have important roles in cancer treatment 
(e.g. chimeric antigen receptor T-cells) 
but here the main goal is to eliminate 
cancer rather than regenerate diseased 
tissue. 

Regenerative medicine offers 
significant promise to tackle intractable 
diseases. Stem cell therapies are 
well established for bone marrow 
or epidermis transplantation, in 
congenital immunodeficiency, and 
lysosomal storage disease. In addition 
to the therapeutic applications, the 
methodologies of regenerative medicine, 
e.g. development of organoid models, 
are being used increasingly for in vitro 
assessment of biological function, 
evaluation of disease mechanisms and 
screening of novel pharmacological 
agents (Rowe and Daley, 2019).

Although stem cell therapy has 
proven itself, so far, in the treatment 
of only a limited number of approved 
clinical indications there is active 
research and development underway for 
many others, including neurological, 
hepatic, cardiovascular, retinal and 
musculoskeletal disorders1. However, 
enthusiasm about the broad potential of 
regenerative medicine applications has 
led to a disconnect between expectations 
and the realities of translating 
technologies into clinical practice. 
To address this gap requires tackling 
multiple issues, for poor quality science, 
inconsistent ethical and regulatory 
policies, unclear funding models, 
unrealistic hopes and unscrupulous 
private clinics (Cossu et al., 2018)2, as 
outlined in the following sections. The 
consequences of not doing this would be 
to waste investment, researcher activity 
and aspirations to cure, as well as to 
undermine patient protection.

1  Recent scientific reviews of the current status of stem cells include De Luca et al., 2019; Ntege et al., 2020; and other sources cited by EASAC 
and FEAM, 2020. A recent update on industry developments is by Ilic and Liovic, 2020. Gene therapy is also a very active area of clinical research, 
mainly in cancer (melanoma, glioma) but approximately 10% of gene therapy trials focus on monogenic disease, see e.g. Mullard, 2019; Shahryari 
et al., 2019. Future developments in regenerative medicine more broadly have been reviewed extensively elsewhere, e.g. Clarke et al., 2018, 
NASEM, 2019. 

2  The opportunities and challenges for cell-based therapies are exemplified by a recent statement by the American Society of Bone and 
Mineral Research-Orthopaedic Research Society joint Task Force report (O’Keefe et al., 2020), describing the potential to treat a range of 
disorders of the musculoskeletal system but also the possibility of misuse and misrepresentation for the efficacy of such treatment.

3  A recent account from the field of neurology in the USA observes that many neurologists are unprepared to discuss the issues surrounding 
stem cell therapies with their patients who seek advice about unproven offerings even though there are an alarming number of hitherto 
unreported complications from these unregulated procedures (Julian et al., 2020). A standard for informed consent for stem cell-based 
interventions outside of clinical trials was published in 2019 by ISSCR, www.isscr.org/docs/default-source/policy-documents/isscr-informed-
consent-standards-for-stem-cell-based-interventions.pdf. 

Issues for supporting 
research and innovation while 
protecting patients
The pace of advance in regenerative 
medicine science is exciting and the 
medical opportunities are considerable, 
but the concerns also grow. We 
emphasise two major problems.

First, in many countries commercial 
clinics offer unregulated products and 
services promising a wide range of 
benefits using poorly characterised 
treatments with little or no evidence of 
efficacy, safety concerns, misleading 
scientific rationale, and with the 

primary intention of financial profit. 
What principles and guidance should 
be available to inform patients 
contemplating such offerings?3 
An informed patient should only 
consent to receiving stem cells (even 
if autologous) if the cell population is 
well-characterised, if clinical evidence 
on efficacy and side effects is well-
documented, and if the number of 
patients treated previously with the same 
procedure is clearly disclosed. There is a 
crucial criterion for patients in deciding 
whether to consent: they should not be 
expected to pay to participate in clinical 

Box 2: International sources of information
Professional Societies: International Society for Stem Cell Research (ISSCR,  
www.isscr.org) and International Society for Cell & Gene Therapy (ISCGT,  
http://isctglobal.org) particularly for guidelines on research and development, 
and information for patients and other stakeholders. The ISCGT website 
provides recent updates on research for COVID-19 and on mesenchymal stromal 
cells and immune-mediated therapeutics. The ISSCR website provides recent 
support for enforced regulation of clinics offering unproven/unapproved 
interventions. TERMIS (www.termis.org), supporting the advancement of tissue 
engineering and regenerative medicine worldwide also provides much useful 
information as part of its remit to generate knowledge and improve patient 
outcomes.

EASAC and FEAM report (2020) for broad overview in Europe. See also Lancet 
Commission on Regenerative Medicine for discussion of opportunities and 
challenges (Cossu et al., 2018) and NASEM (2019) for broad perspective on 
regenerative engineering products and their clinical translation. Other national 
academy work is described subsequently in the text (e.g. Ardaillou et al., 2017).

European Medicines Agency (www.ema.europa.eu), providing various 
documents on advanced therapy medicinal products; concerns on unregulated 
products; accelerated access initiatives; good clinical practice. See also Hines et 
al. (2019) for future strategy. Many other national regulators provide relevant 
guidelines, e.g. in Japan (www.pmda.go.jp) the Pharmaceuticals and Medical 
Devices Act (2014), with conditional approval instituted for regenerative 
medicine in 2017, emphasises a focus on patient safety. The US Food and 
Drug Administration (www.fda.gov), provides guidance and warnings about 
unregulated products and initiatives on legal proceedings against providers. See 
also Marks and Gottlieb, 2018. 

Alliance for Regenerative Medicine (https://alliancerm.org) particularly 
for information on products in development and issues for regulatory 
harmonisation.
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it becomes an approved and consolidated 
treatment that may be reimbursed 
according to the specific procedures of 
each country health system, whether 
public or private.

Second, an evidence crisis occasioned 
by premature marketing approval 
and commercialisation of expensive 
approaches based on some, but 
insufficient, scientific rationale 
and clinical evidence, facilitated by 
regulatory authority initiatives for 
accelerated access. It is difficult to 
generalise because of a wide variation in 
researcher practices (EASAC and FEAM, 
2020) but in some cases, the cells may 
be well characterised, protocols are 
registered with regulatory authorities, 
early results are published in reputable 
journals (that favour newsworthiness), 
yet the application for marketing 
approval is premature and based on 
inadequate evidence. Accelerated 
regulatory approval is an essential tool 
in bringing novel therapies to patients 
as fast as possible but it should not be 
abused by cutting corners in research 
and development. The problem persists 
despite the availability of international 
guidelines, e.g. from ISSCR. 

In an era of increasing pressure for 
international competitiveness, where 
some regulatory frameworks become 
increasingly permissive (Sleeboom-
Faulkner, 2019), it is essential that 
countries do not lower their regulatory 
threshold without fully considering 
the consequences for patient safety, 
healthcare budgets and public trust 
in science, and without ensuring that 
commitments on post-marketing studies 
are adhered to. Undesirable practices 
inherent in stem cell tourism are a 
consequence of the relative laxity in 
some national regulatory frameworks.

Academies have a continuing role to 
advise on priorities for research and 
innovation and can help to catalyse 
progress and monitor consistency 
of developments worldwide. These 
priorities include the following areas:

Ethical assessment
National regulatory conditions and 
clinical research frameworks are 
dependent on ethical considerations. 
Ethical issues must be addressed at 
various levels – including in health 
professional training and other 
education and as part of the approval 
and supervision of clinical trials, and 
should be based on interdisciplinary 

perspectives, that is from social sciences 
as well as medicine, to take account 
of different expectations of medicines 
within and between different societies.

In addition to questions pertaining to 
safety and efficacy, the following ethical 
issues need to be addressed: patient 
expectations (is uncertainty about 
benefits outweighed for the patient by 
their lack of other options?); patient 
consent (can the patient understand 
the risk and benefit, is the intervention 
experimental, should the family be 
involved?); information (where can 
reliable advice be found?); professional 
responsibilities (might there be conflicts 
of interest?); and equity and fairness 
(do all patients have equal access and 
might limited health resources be 
diverted from other care?). However, 
regenerative medicine may not be 
within the competence of local ethical 
committees and then a case can be made 
for a national ethical committee.

Other ethical controversies in 
regenerative medicine have surrounded 
the provenance of donated biological 
samples and whether consent has been 
obtained, and the use of embryonic stem 
cells, although this latter concern is 
diminishing with the advent of induced 
pluripotency (where adult cells are 
de-differentiated to an embryonic stem 
cell-like state, although there will still 
be safety concerns if contaminated 
with undifferentiated cells which could 
develop into teratomas and tumours). 

Clinical trial procedures and other 
research
As in other clinical areas, regenerative 
medicine trials should be performed 
according to an approved design, e.g. 
paying attention to expected recruitment 
numbers (recruiting the calculated 
minimum number, who may be exposed 
to unknown risks, necessary to obtain 
statistically significant results), 
standardised dosages, management of 
adverse effects, transparency in data 
collection, and criteria for premature 
termination of the trial. The clinical 
protocol should have been reviewed 
and approved by the host research 
organisation and by an ethics committee. 
There should be follow-up to collect data 
of failed as well as successful trials.

The implications of the orphan 
nature of some of the rarer clinical 
applications must be acknowledged in 
terms of designing clinical trials with 
an acceptable level of evidence for 
safety and efficacy. If patient groups 

are small, it is difficult to conceive 
large, standard phase III placebo-
controlled trials and there is more to 
be done internationally to facilitate a 
framework for robust evidence collection 
in these circumstances. One option for 
research capacity building globally is 
to focus on those initiatives, e.g. with 
haematopoietic stem cells, which may 
be relatively easier to establish in Low- 
and Middle-Income Countries (LMICs). 
However, adopting improved clinical 
trial procedures for other indications and 
other regenerative medicine approaches 
has significant implications for research 
infrastructure and for sharing skills 
worldwide.

Clinical research should be preceded 
by research in vitro and in animal models 
sufficient to provide a robust scientific 
foundation. This requires ensuring 
consistency in the composition and 
viability of the novel agent as it moves 
through successive stages of research 
and development. There are challenges 
in the scale-up from laboratory-level 
production to clinical and commercial 
scale and there must be attention to 
product quality throughout research 
and in the transition to industrial scale 
production (as recommended by a joint 
report from the French Academy of 
Medicine and Academy of Technologies, 
Ardaillou et al., 2017). 

More generally, there is a crucial 
role for investment in basic science 
and bioengineering to provide the 
resource for identifying next generation 
novel approaches and to inform 
scenario development. There is need 
for research in the social sciences on 
the ethical, legal and other societal 
consequences to support these longer-
term considerations and to inform 
engagement with patient groups and 
others in civil society. 
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Regulatory authorisation and access 
to new medicines
Regulatory procedures need to become 
robust, transparent and evidence-based 
globally, without also becoming a heavy 
burden in terms of time and costs. 
Proportionate and consistent regulatory 
activities, including approval on the start 
of human studies, oversight of clinical 
trials, authorisation for marketing, post-
marketing surveillance, and enforcement 
against fraudulent claims, must be 
based on replicable science. Unregulated 
provision of unproven regenerative 
medicine interventions must be deterred. 
The ethical issues and regulatory 
challenges need to be addressed in a 
rigorous, consistent and constructive 
way that includes the international 
development of standards4 as a step 
towards the necessary greater regional5 
and global regulatory coordination (Qiu 
et al., 2020). Harmonisation is important 
in making best use of the evidence 
base, but it does not solve the practical 
problem of unregulated, unscrupulous 
private clinics. A globally consistent 
framework might also introduce training 
and certification for practitioners of 
regenerative medicine and licensing 

4  For example, WHO (2020) describes ongoing work on the development of standards of cellular and gene therapy products to facilitate global 
convergence among regulators from both high-income countries and LMICs with regard to quality, safety, efficacy and post-market surveillance. 
The first proposed reference reagents are for pluripotent stem cell identity and mesenchymal stromal cell identity. See also Lee et al. (2017) for a 
discussion of possible additional WHO roles. While several international organisations are pursuing global standardisation, especially concerning 
cell banking, there is less harmonisation on assays for critical quality characteristics such as safety and potency (Karanu et al., 2020).

5  An example of the measures involved in regional harmonisation that includes regenerative medicine is provided by the Task Force for 
Promoting Pharmaceutical and Medical Device Regulatory Harmonization in Asia (Executive Committee on Global Health and Human Security, 
2020).

6  It is important for pricing negotiations to be more transparent and to be more clearly linked to costs of research and development and 
manufacturing: WHO discussions on transparency of health product markets (e.g. at the 72nd World Health Assembly in 2019) may help to 
stimulate action.

of permitted clinics once regulators 
authorise products.

Policy makers face difficult choices. 
The present systems of governance 
procedures are complex and there is 
variation in codes of conduct and other 
frameworks for regulating clinical 
research and development. Governments 
and intermediaries (such as universities) 
may have a vested interest in promoting 
regenerative medicine (McKelvey et 
al., 2018). How should governance 
mechanisms be (re)designed to 
encourage enough risk-taking 
(experimentation) to develop radically 
new knowledge and innovation while at 
the same time protecting the safety of 
patients and protecting the population 
against misconduct and fraud? These are 
difficult challenges at the national level 
and even more difficult for international 
coordination.

Encouraging innovation while 
putting patients first requires action 
throughout research and development. 
For example, increasing investment 
in basic and clinical research must be 
accompanied by attempts to solve the 
problem of how expensive therapies can 
be reimbursed6 otherwise pipelines will 

be filled with innovation that cannot be 
afforded. Health technology assessments 
and cost-benefit discussions, between 
the public and private sectors and 
with regulatory authorities, need to 
occur earlier in product development. 
Expensive therapies appear inequitable 
and equity is important for LMICs, 
indeed for all countries facing the very 
high prices that might be requested. 
However, it is necessary to take a 
long-term health economics approach: 
advanced technologies may bring 
sustained and substantial cost savings 
for an agent that initially appears cost-
ineffective. If successful, a new therapy 
in regenerative medicine would eliminate 
costs of poorly efficacious existing 
therapies as well as the cost of assisting 
the patient, often for decades.

Engaging with patients, policy makers 
and the public
Notwithstanding the excellent work 
of professional scientific societies 
(Box 2), there is more to be done to 
create and share platforms to describe 
the difference between evidence-
based practices and unproven, 
erroneous and illegitimate practices. 
As with other emerging technologies, 
better regulation and an informed 
public depend on education at all 
levels. Regulatory authorities and 
their advisers worldwide must have 
access to the latest biosciences/
interdisciplinary experience. Education 
must encompass undergraduate and 
graduate programmes for health 
professionals and communication 
efforts with lay audiences and policy 
makers. Engagement worldwide should 
be sensitive to socio-economic context, 
literacy, religious and cultural beliefs.

IAP encourages its member academies 
and regional networks to become 
involved in the formulation of guidelines 
for research and practice; in discussion 
of the evidence base for claims of efficacy 
and safety; and in helping policy makers 
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(at a time when the boundary between 
medicine and biological enhancement 
may be increasingly diffuse, e.g. in 
preventing/retarding the effects of 
ageing). The focus in this IAP Statement 
on serious medical conditions is intended 
to cover a range of concerns that threaten 
health and interfere with the tasks of 
daily living as well as life-threatening 
conditions. The challenges in doing all 
this – with substantial implications for 
allocation of research and health care 
resources – are not, of course, confined 
to regenerative medicine, and have been 
explored in other IAP work7.

COVID-19
The points discussed above apply also 
to the proposed use of stem cells to 
tackle COVID-19. Any such use must be 
based on rigorous evidence of safety 
and efficacy, following strict research 
protocols that consider the ethical 
issues and characterise the stem cells 
used, focusing on a defined stage of the 
disease and in the hands of a team with 
capacity and validity to undertake the 
intervention.

Unfortunately, as the FDA observes, 
some of the same clinics in the USA 
that have been offering unproven 
regenerative medicine therapies for 
diverse conditions are now offering 
unproven treatments for the treatment 
of complications of COVID-19 (Marks and 
Hahn, 2020). There are other examples 
worldwide. While some research is 
in progress, e.g. on mesenchymal 
stromal cells, the preliminary 
studies are insufficient to support 
commercialisation. There is a further 
concern regarding these unproven 
treatments for COVID-19: fraudulent 
claims of efficacy may encourage 
purchasers to abstain from taking other 
steps, e.g. social distancing, to protect 
themselves and others from COVID-19.

IAP consensus recommendations
Regenerative medicine has 
transformative potential, but action is 
required from the scientific and policy 
communities to sustain responsible 
research and innovation worldwide, 
develop new forms of partnership, and 
build health services readiness while also 
engaging with patients and the public to 
counter misinformation and deter the 

7  For example. IAP with UK Academy of Medical Sciences 2019, ‘Achieving universal health coverage in LMICs: the role of quality of care 
research’; IAP co-signatory in open letter to the UN, 2020 ‘Health inequity during the pandemic: a cry for ethical global leadership.’

provision of unregulated interventions. 
Our key messages are:

• Regenerative medicine is designed 
to treat serious medical conditions 
with unmet needs, judged by rigorous 
consideration of the potential risks 
versus the benefits. Other applications 
are inappropriate for the time being.

• We are now at the threshold of being 
able to offer treatments for major 
genetic and other diseases – but 
for many, more evidence is needed 
on their likely benefit or efficacy, 
especially for the more complex 
polygenic and acquired degenerative 
diseases, and on safety, especially 
long-term safety.

• It is vital to promote good biomedical 
science – from fundamental research 
and its translation to clinical trials. 
This has implications for public 
sector commitment to funding of 
well-planned first-in-human trials 
with reliable, shared and objective 
end-points determined with input 
from supporting expert networks and 
patients. There are also implications 
for novel forms of partnership between 
academia and industry and with 
regulatory agencies.

• Proportionate and consistent 
regulatory activities must be based 
on robust and replicable science, 
ethically informed by science across 
the disciplines, and accompanied 
by efforts for international 
harmonisation. Unregulated provision 
of unproven regenerative medicine 
procedures must be deterred.

• Researchers must follow professional 
guidelines on responsible research 
(both in pre-clinical and clinical 
phases) and standard-setting, in 
pursuit of good practice. Clinicians 
must be bound by both professional 
guidelines and community standards 
of medical practice.

• Teaching on regenerative medicine 
should be part of the curriculum for 
health professionals.

• Scientific and medical communities 
have a responsibility to provide 
reliable sources of information and 
ensure that discussions and decisions 
are evidence-based. The risks created 
by misinformation go deeper than the 
possible harms to individuals. There is 
also potential to harm the credibility of 
research and scientific integrity.

• Patient interests must be put first. 
There must be a validated scientific 
basis for the clinical intervention 
and for the end-points selected for 
measurement of efficacy and safety, 
as well as a commitment to share good 
practice internationally.

In summary, in order to deliver 
sustainable, clinically significant and 
equitable benefits from regenerative 
medicine, a coordinated strategy 
needs to encompass better science, 
better funding, better governance and 
better public and patient engagement. 
Academies worldwide are ready to play 
their part at the national, regional and 
global levels. 
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IAP Statement  
on Climate Change  

and Biodiversity:  
Interlinkages and policy options

Climate change and biodiversity decline are major challenges of 
our time. Both are predominantly caused by human activities, with 
profound consequences for people and the ecosystems on which  
we depend. In 2021 and 2022, major United Nations conferences  
on biodiversity (COP15) and on climate change (COP26) will be held, 
providing an opportunity for governments to focus international 
attention on the interconnectedness and interdependence of climate 
change and biodiversity. Some policy measures are beneficial in both 
areas, helping to mitigate and adapt to climate change as well as  
to conserve and restore biodiversity. However, this is not guaranteed, 
and some climate actions can undermine biodiversity goals. This 
IAP Statement examines interconnections between biodiversity and 
climate change and outlines how measures that benefit biodiversity 
have the potential to support climate action, and how some aspects 
of climate action can support biodiversity. It also discusses instances 
where addressing climate change can undermine efforts to enhance 
biodiversity.
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SECTION A. Understanding  
the interlinkages between 
climate change and 
biodiversity

A1. How climate change, biodiversity 
and ecosystems affect each other 

What is biodiversity and why is it 
important? 
Biodiversity is the variety and 
variability of life on Earth, from genes 
to ecosystems, and the interactions 
between species, together with the 
ecological and evolutionary processes 
that sustain it.

Countless interactions between 
organisms sustain human life on the 
planet, providing physical, cultural, 
recreational and spiritual benefits to 
society, often referred to as ‘ecosystem 
services’ or ‘nature’s contributions to 
people’. The loss of biodiversity can 
threaten these key benefits, including 
some as essential as supplies of food 
and clean water, or regulation of the 
climate. Biodiversity loss may also cause 
outbreaks of pests and pathogens. 

How does climate change affect 
biodiversity? 
Aspects of climate change, such as rising 
temperatures, changing rain and snowfall 
patterns and extreme weather events, 
have a range of impacts on biodiversity. 

In marine environments, climate 
change is causing intensified marine 
heatwaves, loss of oxygen and sea level 
rise, which lead to already observed 
changes in biodiversity, ecosystem 
functioning and livelihoods such 
as fishing, particularly for coastal 
ecosystems1. The impacts of climate 
change are compounded by ocean 
acidification, which is also caused by 
increased carbon dioxide concentrations. 
Many terrestrial, freshwater and  
marine species have shifted their 
geographic ranges, seasonal activities, 
migration patterns, abundances and the 
ways in which they interact with other 
species in response to ongoing climate 
change2.

The rapid pace of climate change in 
the 21st century, with a temperature 
rise in excess of 3°C possible within 
this century3, could mean that many 
species fail to adapt or migrate at 
sufficient speed, particularly in more 
fragmented landscapes and for rare 
or specialist species. Some plant and 
animal species may become extinct4 
and certain populations will decline 
whilst others will increase, affecting 
species interactions such as predation, 
competition and the spread of diseases.

How do ecosystems affect the climate?
Ecosystems affect the climate in 
several ways, and their biodiversity 

secures climate-regulating functions. 
Ecosystems influence the climate by 
altering the properties of the land surface 
and the flows of energy and matter 
in the oceans and on land. Vegetation 
increases the rate of water cycling to 
the atmosphere, which lowers surface 
temperatures, increases atmospheric 
humidity and affects local cloud 
formation and, in some cases, also the 
rate or intensity of rainfall. At a larger 
scale, these features affect atmospheric 
circulation and, hence, regional and 
global climate patterns. 

Ecosystems, through vegetation, 
animals, microbes and soils, are major 
reservoirs of carbon. The total amount 
of carbon stored in the terrestrial 
biosphere is three times that found in the 
atmosphere as carbon dioxide5. Changes 
in these carbon reservoirs, caused by 

Key policy recommendations and principles for action

Policy recommendations:
• Build a sustainable food system with climate- and 

biodiversity-friendly agricultural practices, responsible 
food trade, and equitable food distribution.

• Reduce rates of natural ecosystem loss and degradation, 
protect, restore and expand natural ecosystems, and 
increase landscape connectivity.

• Ensure that expansion of renewable energy systems has 
positive biodiversity benefits built into its design.

• Recognise, respect and safeguard the rights and livelihoods 
of local and traditional users of ecosystems when 
implementing biodiversity and climate change actions.

• Discourage ecosystem-based approaches to climate 
mitigation that have negative outcomes for biodiversity, 
such as tree planting in inappropriate ecosystems, 
monocultures, and unsustainable energy crops.

Principles underpinning biodiversity and climate action:

• Transformation. Mitigation at the scale needed to keep 
the rise in global temperatures to 1.5°C, or to reverse global 
biodiversity decline, requires a transformative change in 
the way our societies consume and produce resources.

• Collaboration. Governments alone cannot achieve  

the transformations needed – coordinated climate and 
biodiversity actions from multiple stakeholders, including 
the private sector and civil society, are essential.

• Integration. Greater understanding of the biodiversity-
climate relationship should help to end the separation 
between the national and international policy frameworks 
that currently address climate change and biodiversity 
decline. 

• Additionality. Where Nature-based Solutions are 
implemented to help mitigate climate change, they should 
not delay or lower any ambition to reduce carbon dioxide 
emissions from fossil fuels or reduce energy use through 
more energy efficient technologies.

• Best practice. The success or failure of Nature-based 
Solutions and of other responses to climate change and 
biodiversity issues is dependent on the adoption of best 
practice and should be evidence-based and tailored to  
the location.

• Equity. The diversity of environmental and climate 
policies, from protected areas to payments for ecosystem 
services, should acknowledge the different dimensions  
of equity to ensure a sustainable and equitable future that 
leaves no one behind.
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significantly affect the Earth’s climate.
The biodiversity within ecosystems 

makes them more resilient to varying 
and shifting climates and other 
disturbances.

A2. How is biodiversity changing and 
what role is climate change playing? 
Wildlife worldwide has been negatively 
impacted by human activities causing 
a decline in abundance of many species 
in the last half-century6,7,8. Around one 
million animal and plant species are 
now estimated to be threatened with 
extinction as a result of human activity4. 
On average, local species richness, 
the number of different species in an 
ecosystem, is estimated to have fallen by 
around 14% due to human activity, but 
by more than 75% in the worst affected 
habitats9.

The main driver of biodiversity 
decline in the past 50 years has been 
change in land and sea use (especially 
the expansion and intensification 
of agriculture, including tropical 
deforestation as the largest single cause 
of biodiversity loss), followed by direct 
exploitation of organisms, such as 
fisheries; climate change; pollution; and 
the invasion of species, especially on 
islands4.

While climate change has yet to 
cause major species decline in some 
ecosystems, in others it has already 
resulted in severe reductions in 
population size, changes in composition, 
and extinction. For example, 

warming-induced coral bleaching 
has caused declines of up to 90% in 
coral populations in some regions, 
leading to shifts to alternative types 
of organisms such as macroalgae, or 
broad-scale transformations in coral 
species composition10,11. A 2°C warming 
is expected to cause a decline of greater 
than 99% of coral reefs23. On land, 
the impacts of climate change on the 
diversity of plants and vertebrates are 
predicted to exceed those of land use by 
205012,13. For mountain-top species, these 
changes could be particularly dramatic 
in the long term as they won’t be able 
to migrate to higher elevations and are 
likely to face competition from species 
migrating from lower altitudes14.

Species decline and other impacts  
of global warming would be significantly 
reduced by limiting warming to 1.5°C. 
A recent study suggests that whereas 
4% of vertebrates, 8% of plants and 6% 
of insects have been projected to lose 
over half of their climate-determined 
geographic range at 1.5°C of warming, 
this will rise dramatically under 3°C 
warming to 26% of vertebrates, 44% of 
plants, and 49% of all insects. Under 3°C 
of warming, there may also be critical 
declines in some whole habitats, such 
as alpine, mountain and high-latitude 
ecosystems and some tropical forests15,17.

A3. How can biodiversity support 
climate change adaptation and 
mitigation efforts?
Biodiversity and the ecosystem functions 
associated with it can support climate 
action in many ways, particularly 
through well-designed and implemented 
‘Nature-based Solutions’ (NbS)16. 

These actions are intended to protect, 
sustainably manage and restore 
ecosystems that address societal 
challenges such as climate change, 
while providing human well-being 
and biodiversity benefits. These are 
reasonably well understood and available 
for deployment in terrestrial systems, 
but less advanced in marine systems17.

NbS that support both climate change 
mitigation and adaptation include 
protecting and restoring ecosystems 
such as peatlands and seagrass 
meadows, and reforesting woodland 
and mangroves, thus enhancing soil and 
biomass carbon sequestration whilst 
increasing resilience to climate change 
impacts14. Scaling up nature-based 
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extent has been estimated to result in 
a potential net absorption of around 11 
billion tonnes of CO2-equivalent per year 
until the mid-century at least, equivalent 
to around 27% of current fossil-fuel CO2 
emissions, through enhanced sinks and 
reduced sources of greenhouse gas (GHG) 
emissions18,19. However, NbS will allow us 
to meet climate targets only in tandem 
with strict and rapid decarbonisation 
of the economy; the carbon-holding 
capacity of the biosphere is limited 
compared to current and potential fossil 
fuel emissions.

While some NbS, such as improving 
soil carbon sequestration, can be applied 
without changing land use, a key 
consideration for others is how much 
land conversion is required and what 
potential trade-offs may emerge against 
existing uses and biodiversity.

SECTION B. Action plan – 
integrated policy options 
for climate change and 
biodiversity

How to develop a coordinated effort 
to combat both climate change and 
biodiversity decline? First, this section 
sets the scene by looking at the current 
international climate and biodiversity 
policy context. Second, it proposes six 
principles to guide a joined-up climate 
and biodiversity policy response. 
Third, it explores available options 
for better integrating global climate 
and biodiversity policymaking at a 
governance level. The final section 
provides guidance on which climate 
measures should be encouraged or 
discouraged based on their impacts on 
biodiversity. 

B1. International policy context 
In 1992, at the Rio de Janeiro ‘Earth 
Summit’, the international community 
established structures to address climate 
and biodiversity issues in the form  
of the UN Framework Convention on 
Climate Change (UNFCCC) and the 
Convention on Biological Diversity 
(CBD), respectively. 

The year 2021 should be a historic 
turning point for the global environment 
as it marks the start of the decade 
of action towards the Sustainable 
Development Goals (SDGs), which 
integrate climate change and biodiversity 
with other socio-environmental targets 
to be achieved by 2030. Also, in 2021 

and 2022, both the UNFCCC and CBD 
are due to hold their COP26 and COP15 
conferences, respectively. In prospect 
are new targets to cut emissions, new 
goals for biodiversity, new forms of 
collaboration between the conventions, 
and a new ambition for progress and 
social justice as part of the hoped-
for global recovery from COVID-19. 
This convergence of events presents a 
unique opportunity to build on previous 
academy work20 and to make a major 
difference towards achieving a more 
sustainable and fairer future for people 
and nature. For example, were the post-
2020 biodiversity targets to integrate 
climate change, they would result in 
more realistic targets which could 
also contribute to the mitigation and 
adaptation of climate change21.

B2. Six principles to guide  
a joined-up climate and biodiversity 
policy response
Here we introduce six principles that 
should be considered to enable a joined-
up climate and biodiversity policy 
response.

Transformation. Modelling and scenario 
analyses demonstrate that mitigation 
at the scale needed to keep the rise 
in global temperatures to 1.5°C, or to 
reverse global biodiversity decline, 
requires a transformative change in 
the way our societies consume and 
produce resources22. Such change 
would include rapid and far-reaching 
transitions in consumption supply 
chains, energy production and use, land 
use, infrastructure, and lifestyle4,23,24. 
The 2021 Dasgupta Review and 
recent international climate change 
and biodiversity assessments have 
highlighted the need to transform the 
economic system. Examples of ways 
to do this include: (i) complementing 
GDP (Gross Domestic Product) with 
measures that include multiple values 
for nature by reducing and redirecting 
some of the subsidies for, and financial 
investment in, fossil fuel, agriculture, 
fisheries, forestry, transportation and 
mining towards sustainable policies 
and practices; (ii) internalising 
environmental and social externalities 
(according to the International Monetary 
Fund these amount to about US$5 trillion 
in 201725); and (iii) embracing a circular 
economy2,5,26,27.

Collaboration. Governments alone 
cannot achieve the transformations 
needed – coordinated climate and 
biodiversity actions from multiple 
stakeholders, including the private 
sector and civil society are essential. 
Collaborations should be made at all 
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levels from sub-national (municipality, 
province/state) to national and 
international levels. Just as the Paris 
Agreement, based on governmental 
collaboration, has become a cornerstone 
to mitigate climate change, a global 
treaty for biodiversity could be decisive in 
providing an overall framework and goal 
to conserve the diversity of life on Earth28. 

Integration. Greater understanding of 
the biodiversity-climate relationship 
would help ending the separation 
between the national and international 
policy frameworks that currently 
address climate change and biodiversity 
decline. It is important for policymakers 
to look at impacts in both areas when 
considering any intervention. 

Additionality. Where NbS are 
implemented to help mitigate climate 
change, they should not delay or lower 
ambition to reduce carbon dioxide 
emissions from fossil fuels or reduce 
energy use through more energy efficient 
technologies29. Early projections indicate 
that even ambitious deployment of NbS 
worldwide can provide only 0.1-0.3°C 

of lowered global peak temperatures, 
a significant contribution but not a 
solution to climate change in the absence 
of ambitious fossil fuel emissions 
reductions30.
 
Best practice. The success or failure  
of NbS and of other responses  
to climate change and biodiversity  
issues is dependent on the adoption 
of best practice. In many cases, best 
practice will involve place-specific 
NbS: the appropriate solution for a 
specific location and context. The 
spread of best practice requires a 
well-defined framework for NbS that 
includes evidence-based standards and 
guidelines31,32 to ensure that they avoid 
unintended or maladaptive outcomes33,34 
and that facilitates their monitoring.

Equity. The strong linkages between 
environmental policies and society 
make equity a key component of 
environmental governance35. The 
diversity of environmental and climate 
policies, from protected areas to 
payments for ecosystem services, should 
acknowledge the different dimensions 

of equity to ensure a sustainable and 
equitable future that leaves no one 
behind36,37. Early engagement with 
stakeholders who would be affected by 
environmental policies is fundamental  
to ensure equitable outcomes.

B3. Integration of global 
policymaking in both areas
The current separation in global 
governance frameworks means that 
scientific advice and policymaking for 
the deeply interwoven issues of climate 
change and biodiversity decline are 
handled by separate administrative 
and scientific organisations and by 
different intergovernmental conventions 
who have historically had limited 
interaction. If the two issues are to be 
managed holistically, links between 
the two governance systems need to be 
strengthened. In particular, scientists 
need to engage with policymakers to 
ensure that NbS achieve their potential to 
tackle both the climate and biodiversity 
crises while also contributing to 
sustainable development. This will 
require systemic change in the way we 
conduct research and run institutions9.
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• promoting holistic sustainability 
frameworks, such as the SDGs;

• aligning climate and biodiversity goals 
and targets at various scales; 

• ensuring the new global biodiversity 
goals to be adopted by the CBD for 
the next decade are holistic and 
ambitious38;

• increasing liaison between the 
Intergovernmental Science-Policy 
Platform on Biodiversity and 
Ecosystem Services (IPBES) and the 
Intergovernmental Panel on Climate 
Change (IPCC), through initiatives 
such as their joint workshop in 
December 2020;

• strengthening the role of the Joint 
Liaison Group on the Rio Conventions1; 
and

• exploring funding for NbS, particularly 
via the UNFCCC’s planned forum on 
‘Finance for nature-based solutions’39. 

B4. Guidance on policy measures
This section sets out which land-based 
and sea-based climate policies are 
beneficial for biodiversity and should 
therefore be encouraged, and which are 
not and should therefore be discouraged.

Policy measures to encourage:

Building a sustainable food system. 
One third of crops are fed to livestock 
rather than humans40, and a third of 
food globally is lost or wasted41. Animal 
agriculture is a major contributor to 
global biodiversity loss42. A reduction 
in meat and dairy consumption and a 
significant reduction in food loss and 
waste would not only significantly reduce 
GHG emissions43,44, which itself benefits 
biodiversity through limiting climate 
change, it would also reduce pressure for 
deforestation with associated biodiversity 
loss and free land and resources for 
biodiversity recovery and the wider 
use of NbS23. As such, dietary shifts for 
people who can choose what they eat and 
reduction in food loss and waste create 
the enabling conditions that make other 
actions outlined below more feasible44. 

A revolutionary change in farming 
is essential to meeting the goals of 

1 The mandate of the Joint Liaison Group, which comprises the Executive Secretaries of the CBD, the United Nations Convention to Combat 
Desertification (UNCCD) and the UNFCCC, is to enhance coordination among the three Rio Conventions and explore options for further 
cooperation.

2 Although considerations of human health are not a primary focus of this Statement, such considerations are of critical importance in 
understanding the benefits of retaining biodiversity and tackling climate change, and thus are being addressed in an ongoing IAP project on 
climate change and health: www.interacademies.org/project/climate-change-and-health.

the Paris Agreement and reducing 
biodiversity decline. To achieve that 
aim, further research on agriculture, 
which is underfunded compared to 
other key human activities, should be a 
priority. Moreover, farmers should be 
offered financial and other incentives to 
support climate and biodiversity friendly 
activities, such as agro-ecological 
practices45.

Sustainable and responsible food trade, 
and equitable food distribution. Since 
the price of food and other products 
does not incorporate environmental 
externalities, too often, many countries 
benefit from cheap products that are 
grown unsustainably in other countries, 
with the latter having to bear the burden 
of environmental degradation without 
benefiting from the food. Avoiding 
importing food that has been produced 
unsustainably elsewhere, and instead 
supporting sustainable production 
modes and distributing available food 
fairly amongst those who need it is 
a critical part of a sustainable and 
responsible food system.

Reducing rates of natural habitat 
loss and degradation, particularly of 
forests. Deforestation, currently mainly 
in the tropics and subtropics, is the 
major contemporary cause of terrestrial 

biodiversity loss and local climate 
change, and has contributed 5.7 GtCO2 
annual emissions over the last decade, 
14% of global CO2 emissions46. Reducing 
deforestation and degradation rates can 
be achieved through both supporting in 
situ conservation, resourcing alternative 
development pathways and reducing 
international demand for products of 
deforestation47. Reducing deforestation 
would have the health co-benefit of 
lowering the risk of disease outbreaks 
caused by pathogens present in these 
areas passing from wildlife to humans2.

Natural ecosystem restoration and 
expansion. Expansion of native 
ecosystems, through restoration 
and rehabilitation, in a network that 
facilitates connectivity and species 
migration, will enhance biodiversity and 
carbon storage in ecosystems. Natural 
forests have been calculated to be 40 
times better than plantations at storing 
carbon48. A global forest restoration 
effort could absorb 2 GtCO2/year. 
Ecologically appropriate restoration of 
non-forest ecosystems, such as savannas 
and grasslands, can increase carbon 
stocks in soils and maintain biodiversity.

Peatland preservation and restoration. 
Peatlands have been estimated to store 
more than 600 Gt or 20% of the global 

https://www.interacademies.org/project/climate-change-and-health
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Sstock of soil carbon, twice as much as the 

world’s forests49, on only 3% of its land. 
Peatland preservation and restoration 
has multiple benefits for amenity, water 
resources, flood protection, biodiversity 
and the climate. For example, restored 
peatlands show renewed growth of 
Sphagnum moss species and attract 
invertebrates and birds50. Existing 
drained peatlands globally are expected 
to cumulatively release the equivalent 
of nearly 2 GtCO2 that could be saved by 
restoration51.

Extension and enforcement of Marine 
Protected Areas (MPAs). As well as 
restoring and protecting biodiversity, 
and helping it to be resilient to climate 
change, many MPAs support climate 
resilience, either by protecting the 
coastline from severe weather events, 
for example through coral reefs or 
mangroves, or by absorbing carbon 
dioxide in seagrasses, salt water 
reedbeds and muddy habitats52,53. To be 
effective, MPAs should be extended with 
new investment in their management 
and enforcement of protection rules. 

Biodiversity friendly renewables. 
Upscaling of renewable energy 

production should avoid negative 
impacts on biodiversity where possible. 
For example, engineers can design 
offshore wind farms to be biodiversity 
friendly and attract species under 
water54. Techniques include structures 
on which new reefs can grow along with 
fish habitats and sea grass settlements. 
Overall, marine sites where renewable 
energy technologies are being deployed 
should be managed to optimise 
potentially positive effects, by adopting 
exclusion zones from other destructive 
activities such as bottom trawling and 
dredging and support the colocation of 
other industries such as mariculture 
that support wider benefits from 
nature55. On land, solar farms should 
avoid fragmenting habitats or becoming 
barriers to the movement of animals56. It 
is also important to source raw materials 
for renewables in a way that ensures 
minimal damage to biodiversity.

Increased landscape connectivity. 
Creating corridors (for example restoring 
river corridors planting and connecting 
conservation efforts) and increased 
coverage of semi-natural ecosystems in 
intensively used landscapes will assist 
species migration and support ecosystem 

resilience in a changing climate. 
Increasing green spaces in cities is vital 
for adaptation as they have a cooling 
effect and support biodiversity and its 
connectivity. They contribute to climate 
change mitigation through carbon 
storage, and enable many biodiversity-
associated mental and cultural welfare 
benefits to urban people57,58.

Policy measures to discourage: 

Tree planting in inappropriate 
ecosystems. Expanding tree cover in 
ecosystems that do not naturally support 
expansive tree cover (e.g. grasslands, 
grassland savannas, temperate 
peatlands) has negative consequences for 
biodiversity59 and ecosystem functioning. 
In the case of peatlands, planting 
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trees can also have negative climate 
consequences by resulting in drainage 
and consequent release of soil carbon 
reserves. 

Monocultures. Planting trees, either 
for bioenergy or as long-term carbon 
sinks, should focus on restoring and 
expanding native woodlands, as well 
as avoid creating large monoculture 
plantations that do not support high 
levels of biodiversity. Simple targets 
such as ‘numbers of trees planted’ 
ignore biodiversity considerations, 
such as long-term survival of trees or 
stewardship, and can be misleading, 
potentially contributing to policy failure 
and misuse of carbon offsets32. 

Unsustainable energy crops. The 
modelled benefits of Bioenergy with 
Carbon Capture and Storage (for 
example, the use of crops to generate 
power and fuel while capturing CO2) to 
mitigate climate change are significant. 
However, the scale of some modelled 
deployments would either take up large 
amounts of land now used for food 
production or have negative effects 
on the amount of land available for 
preservation or restoration of natural 
ecosystems60. Policy should also limit use 
of fuelwood pellets and other feedstocks 

for bioenergy where it might intensify 
pressure on semi-natural ecosystems.

Disempowerment of indigenous and 
local communities: Biodiversity and 
climate change actions should recognise, 
respect and safeguard the rights and 
livelihoods of local and traditional users 
of ecosystems61. 

Conclusion 
Climate change and biodiversity are 
inherently connected and addressing 
them is central to achieving the SDGs. 
While a warming planet leads to 
biodiversity decline, NbS can contribute 
to both climate change mitigation and 
adaptation. However, climate change and 
biodiversity are governed separately at 
the international and often at national 
levels, hindering solutions that could 
address both issues. 

By better integrating climate and 
biodiversity policies at international 
and national levels, the full potential of 
biodiversity to support climate action 
could be leveraged, whilst at the same 
time helping to reverse the ongoing 
decline in biodiversity62.

Research shows that, although 
some degree of climate change and 
biodiversity loss are unfortunately now 

unavoidable, we still have time to limit 
profound consequences for people and 
the ecosystems on which we depend. 
The year 2021 could be one of the 
turning points in history, in which the 
international community collaborated 
to make a long-lasting difference by 
streamlining and integrating climate 
change and biodiversity policies and 
embarking on a pathway towards a stable 
climate and a vibrant biosphere.
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IAP Statement on  
Implications of Urbanization 

in Low- and Middle-
Income Countries

The word ‘urbanization’ can 
have different interpretations. The 
interpretation here relates mainly to 
the migration of rural residents to 
urban areas and the growth of urban 
populations relative to that of rural 
populations in any particular country. 
Urbanization was associated with 
industrialization in 19th Century 
Europe and often resulted in economic 

growth experienced by those countries. 
Later, the mechanization of agriculture 
provided a further impetus towards 
urbanization. Thus, in the popular 
understanding of urbanization within 
LMICs, economic growth has come to 
be closely associated with urbanization. 
However, the economic conditions that 
spurred urbanization in the Western 
World are not the same as those causing 

urbanization in most LMICs today. A 
significant conclusion in an earlier IAP 
Statement (IAP, 1996) is that: “As urban 
populations multiply, older technologies 
and practices – previously appropriate 
to settlement development – will not 
necessarily be the best solutions to these 
problems…”.

In recent years, urban development in low-and middle-income 
countries (LMICs) has been the subject of serious discussion at the 
international level. In 2015, UN Member States adopted 17 Sustainable 
Development Goals (SDGs) among which SDG#11 was specifically about 
the sustainability of cities. In the following year, the outcome of the 
UN’s Habitat III conference on a ‘New Urban Agenda’ was endorsed in 
its entirety by the UN General Assembly. Those two international events 
bind all countries globally to be cognizant of and to promote these 
recommendations. Even earlier, in 2012, population growth coupled with 
unplanned urbanization was recognized as being among the most serious 
concerns worldwide by the InterAcademy Partnership (IAP, 2012).
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S The Urbanization Process  
in LMICs
Today, urbanization is happening almost 
exclusively in the LMICs. It can bring 
about significant positive dividends 
in terms of access to clean water, 
sanitation, more education and health 
opportunities (especially for women) 
and longer lifespans for all, but these 
dividends are not guaranteed. When the 
process is mismanaged as often happens, 
it results in serious inequity, social 
unrest and the rapid growth of informal 
settlements. Thus, policies dealing with 
urbanization along with appropriate 
planning instruments, processes and 
stronger urban management, are all 
deemed to be necessary to reduce 
the socioeconomic gaps that have 
steadily increased in LMICs. Framing 
relevant policies for LMICs requires 
a clear understanding of the origins, 
development and intricacies of the 
urbanization process currently being 
experienced. 

A reliable prediction is that by 2035 
all ten of the fastest growing cities in 
the world will be in sub-Saharan Africa 
(Uganda National Academy of Sciences, 
2018). A relevant statistical study in an 
Asian LMIC (Datta, 2006) concludes that 
urbanization: 

• induces growth of the largest cities; 

• occurs often without industrialization; 

• is mainly a consequence of 
demographic explosion and poverty-
induced rural-urban migration; 

• encourages the growth of informal 
settlements; and 

• occurs more because of ‘rural push’ 
than ‘urban pull’. 

This interminable ‘distress migration’ 
directed often towards ‘Primate 
Cities’1, which have inordinately large 
populations, causes severe strains on 
the access to urban services and results 
in diminishing the quality of life for 
all urban residents in those cities. 
Other causes such as the exploitation 
of available natural resources have 
also encouraged urbanization in some 
countries. This has led to urbanization 
impacting new urban areas in proximity 
to such sites2. Land rent speculation 

1  A ‘primate city’ is one that is disproportionately larger than the next city in rank in that country.

2  Apartheid South Africa, colonial Rhodesia (North & South) and Nyasaland had restrictions imposed on family members residing in rural 
areas on joining their spouses working in the cities. ‘Independence’ and removal of these restrictions saw a marked increased urbanization in 
these countries.

3  Between 1950 and 2018 the urban populations of: Africa increased from 33 million to 548 million; Asia increased from 246 million to 2.3 
billion; and Latin America and the Caribbean increased from 70 million to 526 million (UN/DESA, 2019).

associated with colonial and post-
colonial land management regimes 
have also led to uneven urbanization 
with negative outcomes for the poor. 
Today, urbanization is taking place in 
many ways in a number of LMICs3. Most 
of these increases in urban populations 
are centered in overcrowded and 
underserved informal settlements. 
These residents are in effect part of 
an ‘informal city’, which functions 
independently from and in parallel 
with the formal city (Roy, 2005). Even 
two decades ago, it was estimated 
that one billion people, or one in three 
urban dwellers, lived in these informal 
settlements (UN Habitat, 2003).

From the spatial point of view, many 
LMICs, especially the smaller agrarian 
countries, have some startlingly 
common characteristics. One is a 
skewed distribution pattern of towns 
referred to as ‘dendritic distortion’. 
Another is ‘primacy’ where one city very 
substantially predominates over all other 
urban places in that country. The third is 
the presence of extreme poverty in some 
of their geographic regions. These latter 
are different from ‘lagging regions’ found 
in some industrialized countries. These 
impoverished regions often had resources 
but were not of interest to the respective 
colonial economies. Thus, colonial 

investments and built infrastructure were 
focused elsewhere. The prolonged neglect 
of such areas within these LMICs caused 
their extreme poverty.

The key similarities common to the 
LMICs in their dense urban contexts may 
be summarized as:

• inequality of access to social and 
other infrastructure, services and to 
housing;

• strong residential segregation, 
deepened by deficient public 
transportation systems;

• the existence of several forms of 
informal and often illegal systems 
of land occupation associated with 
housing scarcity; 

• inadequate land-use management; 
and 

• the inability of most urban local 
authorities to deal with these complex 
issues.

Also, there are some LMICs that also 
have other concerns in their urban areas 
which need to be recognized. These 
include: 

• intense national population growth, 
including but not limited to urban 
areas;

• very high population densities within 
such urban areas;

• unsatisfactory housing units often 
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S with poor sanitary facilities and waste 
disposal systems;

• authoritarian political processes and 
inadequate social participation in 
planning decisions;

• large primate cities and weak urban 
networks; and

• limited autonomy, power and 
resources within urban local 
authorities and also poor vertical 
coordination on relevant national 
issues and policies. 

Planning Approaches and 
Theories
A planning approach developed to guide 
rapid urban expansion in Britain more 
than a century ago (Howard, 1985) 
persists as a model still used in some 
former British colonies, although there 
is no evidence of its effectiveness in 
diminishing the current adversities of 
urbanization. The consequent inexorable 
expansion of informal settlements 
and the unsustainable growth of car-
dominated low-density and expansive 
developments have become the urban 
realities in most LMICs. The application 
of exogenous development models is 
discouraged by knowledgeable planners 
and scholars in India (Shaw, 1985), 

Pakistan (Kugelman, 2014), Africa 
(Pieterse, 2014; Myers, 2011) and Latin 
America (Rojas, 2003; Díaz-Márquez, 
2019). Important inadequacies in urban 
planning as practiced in LMICs have been 
thoroughly discussed elsewhere (Belsky 
et al, 2013). 

An important study based on the 
continuing current trend of horizontal 
urban expansion through urbanization, 
predicts the tripling of urban land cover 
worldwide within the next three decades 
and the consequent adverse impact 
upon biodiversity. It also states that 
the main biodiversity ‘hotspots’ being 
affected by this trend are in the LMICs 
(Seto et al, 2012). A more recent study 
on cities in LMICs of over one million 
population shows that the majority of 
these cities are expanding outwards 
and not densifying (Mahtta et al, 2019). 
The main conclusion from these studies 
could even be that urbanization trends 
should be arrested and that cities must 
become denser through infilling, and 
not continue to spread outwards. LMICs 
need to preserve their agricultural 
land and habitats through compact 
and sustainable urban development. 
Furthermore, there is evidence that 
the more compact cities are correlated 

with lower greenhouse gas emissions 
and higher productivity. Therefore the 
management of urbanization should best 
be undertaken by professionals working 
closely with the impacted communities 
and political authorities who all 
recognize their responsibility to promote 
the ‘New Urban Agenda’ and actively 
seek to achieve the United Nation’s 
Sustainable Development Goal (SDG) #11: 
‘Sustainable Cities and Communities’. 

There are now many scholars who 
have understood that:

• skewed national urban systems left 
behind as colonial legacies in the 
LMICs are of little use for national 
development;

• market forces alone cannot be 
expected to alter such distorted 
systems; 

• urban local authorities must be 
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S empowered with adequate resources 
and technical capacities; 

• effective citizen participation and 
engagement are necessary to promote 
and achieve better living conditions in 
rapidly urbanizing LMICs; and

• community-based organizations 
(CBOs) and non-governmental 
organizations (NGOs) can play 
beneficial roles to support the urban 
poor.

Intervention at the national policy 
level is invariably needed to free an LMIC 
from such structural constraints, which 
would otherwise encourage ongoing 
unplanned urbanization. Multi-level 
governance is also essential, where 
national and sub-national policies are 
aligned with local strategies. Local 
efforts can be seriously constrained 
without such alignment.

An important observation by IAP 
(1996) is that: “the potential for science 
to ameliorate or solve the problems of the 
world’s multiplying cities has not been 
realized”. A review of spatial planning 
literature reveals much scholarship 
that could influence urban policy 
intervention. Science and technology 
can and should inform decision-
making. The need also clearly exists 
for investment in research to improve 
spatial science and related technologies 
such as GIS, modelling, remote sensing, 
etc. Planning decisions should be taken 
in the light of the best available science 
and technology, while paying heed 
to traditional local knowledge, where 
relevant, for informed and inclusive 
decision-making.

Another important focus of notable 
planners and scholars is on the role 
of small and mid-sized towns in the 

promotion of the social and economic 
development of LMICs (Anon., 2018). 
Some researchers (Rondinelli, 1991) have 
even concluded that: 

• colonial planning and economic 
policies, reinforced by post-colonial 
economic growth strategies of the 
1950s and 1960s, were major causes 
of the rapid and extensive growth of 
some cities in many LMICs;

• urban development was generally 
prioritized over rural development;

• emphasis was frequently on 
modernizing the metropolitan 
economy while rural regions were 
often neglected and left impoverished; 
and 

• in countries with dominant primate 
cities, few secondary mid-sized cities 
could grow large enough and have 
sufficiently diversified economies 
to attract rural migrants, stimulate 
agriculture and promote regional 
development.
Recognizing the importance of urban-

rural linkages needed to achieve balanced 
regional development has been noted in 
respect of sub-Saharan Africa (Ugandan 
National Academy of Sciences, 2018) as 
well as in many other LMICs.

Policy Needs and Options
More than 100 reviews of empirical 
studies across the LMICs and a large 
number of national programmes for 
small and mid-sized towns demonstrate 
that spatial programmes: “can be a 
crucial component in attaining social and 
economic objectives such as increasing 
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the populations reached by basic services; 
increasing and diversifying agricultural 
production; and increasing the influence 
of citizens living in sub-national and sub-
regional political and administration units” 
(Hardoy and Satterthwaite, 1988). 

In discussing small and mid-sized 
towns, one researcher (Kundu, 2019) 
states that: “The declining government 
investment in infrastructure and basic 
amenities in these towns over the years 
contributed to increasing socio-economic 
disparities within the settlement structure.” 
In mid-sized cities and large urban 
agglomerations investments should 
be made in infrastructure to improve 
mobility by public transport and 
accessibility to services. Urban planning 
programmes need to be integrated with 
land use policies to liberate land at low 
prices and reduce spatial and social 
segregation. Schemes of social zoning 
may be used to mitigate difficulties of 
land prices. This work should utilize 
as far as possible local knowledge 
and engage all stakeholders. This 
engagement is also useful for deciding 
on the type and nature of needed 
interventions. 

Even where small towns with some 
infrastructure facilities exist, inadequate 
urban governance and poor management 
prevent the much needed extension of 
those services to their rural hinterlands 
(Bhagat, 2019). A United Nations 
publication (UN/ESCAP, 1979) states 
that: urban-rural inequality is a major 
problem in Asia; and that more attention 
should be paid to rural development 
to achieve a more balanced spatial 
growth between rural and urban areas 
and a more equitable distribution of 
the benefits of economic growth. These 
inequalities are also found in most LMICs 
in other continents. United Nations 
Member States agreed to support both 
the SDGs and the New Urban Agenda, 
calling for new inclusive approaches 
and synergies between urban and rural 
communities and space for integrated 
urban and territorial planning and 
development. The investment necessary 
for tackling the challenges in cities in 
many LMICs depends on the engagement 
of their national governments both in 
unitary and federalist countries, but also 
on the consideration of local specificities 
and demands. Furthermore, there should 
always be encouragement and space 
for social participation and democratic 
governance on decisions to be made by 
urban local authorities. 

There is also an urgent need to 
recognize the vulnerability of human 
habitats due to the adversities of climate 
change. Of particular importance are: 

• the many coastal towns and 
conurbations affected by sea level rise; 

• landslide-prone areas in hilly terrains; 
and 

• other urban areas that are exposed to 
frequent floods and also heat waves.

The relocation of such settlements 
and/or their vulnerable populations may 
be the safest available options.

Even assuming a committed 
approach to rural development, out-
migration from rural areas for non-
farm occupations is likely to continue 
in several world regions. In addition, 
climate change is increasingly  
impacting upon migration into cities. 
Rather than have these rural migrants 
target the larger cities, the more 
manageable scenario would be a gradual 
process whereby at least some migrants 
move to the mid-sized towns first.  
Then, movements to the large cities 
could be confined to the more  
urbanized migrants from mid-sized 
towns. This pattern of internal migration 
is referred to by some scholars as 
‘decentralized urbanization’ (Sharma, 
2019).

It is important to note that urban-
based services in small and mid-
sized towns not only require built 
infrastructure but also that people with 
urban-type skills are resident. As such 
skills are not readily available in the rural 
regions of most LMICs, urban settlement 
programmes designed to provide these 
skills from major urban areas to the 
small and mid-sized towns are a clear 
need (Gunaratna, 2000).

Public health should also be of special 
concern in urban planning (Abdullah, 
2019). There is the need to counter the 
danger of the easy spread of epidemics 
in dense human settlements, a danger 
accentuated by urbanization. Low-
income urban dwellers consequently 
and inevitably face the twin burden of 
communicable and non-communicable 
diseases. 
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Finally, cities being planned under all 
these identified initiatives, regardless 
of their size, must also be consciously 
and firmly guided by the United Nations’ 
recommendation for a New Urban 
Agenda and SDG#11. Such planning 
would ensure that the results are 
sustainable and to the benefit of all, 
including dwellers in informal urban 
settlements who otherwise are all too 
often excluded from the many benefits of 
urban life.

Recommendations
In the light of the foregoing 
discussions, findings and arguments, 
key recommendations relating to 
intervention by national policies on 
urbanization in the LMICs include the 
need for:
I. Greater reliance upon science-

based approaches in urban and 
regional planning;

II. Extensive investment in research 
focused on the varied problems of 
the urbanization phenomenon as is 
manifest in LMICs;

III. Planned urbanization as opposed to 
ad hoc planning;

IV. Planned investment in all types 
of urban infrastructure including 
physical, social and economic; 

V. A concurrent focus on agriculture 
and rural development to ensure 

that urbanization will be an 
equitable process at the national 
and sub-national regional levels;

VI. Planned spatial and economic 
development of small towns 
with efficient urban governance 
to provide access to social and 
economic infrastructure for their 
residents and also, importantly, for 
their respective rural hinterlands;

VII. Planned spatial and economic 
development of mid-sized towns 
with efficient urban governance to 
function inter alia as ready target 
locations for rural migrants as 
alternatives to the largest cities;

VIII. Planned development of cities that 
ensure densification rather than 
allowing the ecologically damaging 
horizontal spread into rural land;

IX. Planned development of cities to 
include the fostering of healthy 
lifestyles inter alia through the 
provision of safe access to outdoor 
physical exercise and to green 
spaces;

X. Recognizing the serious health 
hazards that are inherent and 
difficult to combat within dense 
informal settlements in large cities; 

XI. Providing substantial investment 
in affordable and social housing 
including the development of 
informal settlements;

XII. Monitoring land uses in large 
metropolises to make them more 
compact;

XIII. Development of sustainable and 
efficient public transportation 
systems accessible to and affordable 
by all citizens;

XIV. Public programmes for the in situ 
upgrading of informal settlements 
to provide basic infrastructure and 
also prevent displacement or their 
resettlement elsewhere; 

XV. Empowering urban local authorities 
for decision-making and to be 
coordinated vertically to national 
urban policies in both Unitary and 
Federalist countries; and

XVI. Positive action by agencies at all 
levels in respect of the political 
commitments made on the UN’s 
‘New Urban Agenda’ and the SDGs, 
with special attention to SDG#11.
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and are released once they have been 
endorsed by more than half the member 
academies of the network.
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Academies that have endorsed 
the Statement on Implications 
of Urbanization in Low- and 
Middle-Income Countries 
(September 2022)
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Algerian Academy of Science and 

Technology 
National Academy of Medicine, Buenos 

Aires 
National Academy of Sciences of Argentina
National Academy of Sciences or the 

Republic of Armenia
Bangladesh Academy of Sciences 
Académie royale de Médecine de Belgique
Academia de Ciencias de Bolivia 
Brazilian Academy of Sciences 
Cameroon Academy of Sciences
Chilean Academy of Sciences
Chinese Academy of Engineering 
Chinese Academy of Sciences
Colombian Academy of Exact, Physical 

and Natural Sciences
Academia de Ciencias de Cuba
Czech Academy of Sciences
Royal Danish Academy of Sciences and 

Letters 
Academy of Sciences of Ecuador
Academy of Scientific Research and 

Technology, Egypt
Estonian Academy of Sciences
Council of Finnish Academies
Académie Nationale de Médecine, France 
German Academy of Science, Leopoldina
Union of the German Academies of 

Sciences and Humanities
Georgian Academy of Medical Sciences
Ghana Academy of Arts and Sciences 
Academia de Ciencias Medicas, Fisicas y 

Naturales de Guatemala
National Academy of Sciences of Honduras
Indian National Science Academy
Indonesian Academy of Sciences
Academy of Sciences of the Islamic 

Republic of Iran
Royal Irish Academy
Accademia Nazionale dei Lincei, Italy
Science Council of Japan
Kenya National Academy of Sciences 
Korean Academy of Science and 

Technology 
National Academy of Sciences, Republic 

of Korea
Latvian Academy of Sciences
Académie des Sciences du Liban 
Academy of Sciences Malaysia
Mexican Academy of Sciences
Mongolian Academy of Sciences
Nepal Academy of Science and Technology 
Royal Netherlands Academy of Arts and 

Sciences 
Academy of Sciences of Nicaragua
Nigerian Academy of Science

Palestine Academy for Science and 
Technology

Pakistan Academy of Sciences
National Academy of Science and 

Technology Philippines
Polish Academy of Sciences
Academy of Medical Sciences of Romania
Romanian Academy
Rwanda Academy of Sciences
Academy of Science of South Africa 
Serbian Academy of Sciences and Arts
Singapore National Academy of Science 
National Academy of Sciences of Sri Lanka
Sudanese National Academy of Sciences 
Royal Swedish Academy of Sciences
Tanzania Academy of Sciences
Académie tunisienne des sciences, des lettres 

et des arts “Beït al-Hikma”
Uganda National Academy of Sciences 
Academy of Medical Sciences, UK
Royal Society, UK
Academia Nacional de Medicina del Uruguay 
National Academy of Sciences of Uruguay
US National Academy of Medicine
US National Academy of Sciences
Zambia Academy of Sciences
Caribbean Academy of Sciences
Islamic World Academy of Sciences 
The World Academy of Sciences for the 

advancement of science in developing 
countries (UNESCO-TWAS)

World Academy of Art and Science

Working Group
K. Locana Gunaratna, Sri Lanka (Chair)
Eduardo Cesar Leão Marques, Brazil
Yansui Liu, China 
Franco Angela, Colombia 
Diaz Angela, Ecuador 
Tiit Tammaru, Estonia 
Jacob Songsore, Ghana 
Liana Ricci, Ireland 
Okabe Akiko, Japan
Robert Obudho, Kenya 
Madeline Berma, Malaysia
Kumar Karna Suman, Nepal
Qasim Jan, Pakistan
Philip Harrison, South Africa
Brij Maharaj, South Africa
Caroline Knowles, UK 
Galea Sandro, USA
Karen C. Seto, USA
Francis M. Ndilila, Zambia
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