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Acronyms  
 
 
AMR:   Antimicrobial resistance 
APHA:   UK Animal and Plant Health Agency 
BSL:   Biosafety level (of a laboratory) 
CBD:   Convention on Biological Diversity 
CITES:  Convention on International Trade in Endangered Species of Wild  
   Fauna and Flora 
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PPE:   Personal protective equipment  
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SOP:    Standard Operating Procedure 
TB:    Tuberculosis 
TEPHINET:  Training Programs in Epidemiology and Public Health Interventions 
   Network 
UNFCCC:  United Nations Convention on Climate Change 
VSD:    Veterinary Services Department 
WAHIS:  World Animal Health Information System 
WHO:   World Health Organization 
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Executive Summary 
 
 
Ghana’s rich biodiversity, recent land use changes and changing agricultural production systems, 
and regional importance in West Africa positions it to be at potential risk of both endemic and 
emerging zoonotic and vectorborne disease spillover and spread. At the same time, the country has 
undertaken important multi-sectoral efforts to support enhanced disease detection and preparedness 
as a regional resource, and has overseen recent development of a One Health coordination platform. 
This platform can be mobilized to operationalize One Health to “build back better” in COVID-19 
recovery efforts.  
 
This report details findings and recommendations from the project Strengthening Pandemic 
Preparedness in Ghana undertaken in the first quarter of 2021, which conducted a pilot of two 
tools intended to support multisectoral coordination and provide attention to wildlife and 
environment aspects frequently omitted in health security planning and operations. Taking stock 
of prior research, evaluations, and programs, the process involved a literature review led by Ghana-
based experts, a national workshop to review and discuss initial findings, and compilation and 
interpretation of completed assessment forms. The process also informed on utility of the tools to 
ensure their readiness and suitability for potential expanded use.  
 
The outputs of the project are structured in three parts:  
1) Risk profile: a high-level snapshot of key factors affecting disease emergence, spread, 

vulnerability, and protection in Ghana;  
2) Literature review: expands on relevant factors, particularly around current interfaces for 

emergence and anticipated changes that may affect risk; and  
3) Country Assessment of Environmental Health Services: examines capacity to assess and 

manage threats, particularly related to wildlife-borne epidemic and pandemic prevention and 
detection. 

 
Key findings and recommendations:  
Risk factors and risk reduction 
• There are few protective factors in place to reduce disease risk. This is of concern given that 

several key development strategies are underway that will likely (inadvertently) increase risk 
if appropriate safeguards are not enacted. Dedicated collaboration on plans and monitoring 
between wildlife, veterinary services and human health authorities can help to ensure that 
potential sources of risk can be identified and practical steps can be taken to avoid impacts.  

• Legal and illegal natural resource extraction is altering ecosystem integrity, causing 
environmental degradation, and directly and indirectly presenting new or intensified 
environmental and occupational exposures and disease threats. Example include 1) bushmeat 
hunting intended for domestic and international consumption; 2) rosewood harvest for exports; 
and 3) mining activities, both through large-scale multinational corporations and surface 
mining. Widespread use of mercury for small-scale and artisanal mining is recognized as a 
major environmental health concern, and mining activities have also been associated with 
localized impacts to biodiversity and introduction of invasive species. These activities also 
involve encroachment into wildlife habitat.  

• While there is a regional dimension to some of Ghana’s wildlife trade (e.g. with neighboring 
Côte d’Ivoire), some wild animal species recognized as potential disease vectors are known to 
be hunted in large volumes in Ghana. For example, E. Helvum harvest has been estimated at 
>100,000 bats per year in the country. There has been limited systematic monitoring of the 
biodiversity and health implications of this activity. A wildlife census has been under way at 
Mole National Park (the country’s largest park) that will inform on species populations.  
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• Movement of people and animals, for security reasons and transhumance, is also a possible 
source of risk. There is concern that conflict in Northern Ghana may also increase reliance and 
pressure on wildlife and increase pathogen exposure in a fragile context with poor access to 
health services. 

• For the above considerations, risk assessment can help to narrow in on specific pathways of 
highest concern and target appropriate risk management and risk communication.  

Programs and resources 
• Ongoing disease-related wildlife surveillance activities are mainly focused on parasites and 

some common diseases. The lack of budget for wildlife disease surveillance is a constraint. 
There is also limited knowledge of tick-borne diseases outside of some domestic animal 
studies. 

• Laboratory capacity is limited for differential diagnosis of febrile illness. However, Ghana has 
several BSL-3 laboratories and advanced laboratory capabilities leveraged by neighboring 
countries. The radio-nuclear laboratory infrastructure has advanced capabilities that are used 
for monitoring of agricultural pests.  

• A public health risk mapping and capacities assessment was also conducted in 2016 that 
included a hazard ranking list differentiated by northern savannah, forest, and coastal zones. 
This work highlighted several relevant epidemic and pandemics threats known to be present in 
West Africa, as well as non-communicable environmental hazards. In addition to known 
diseases, collaborative surveillance efforts (the PREDICT project with Ghana Health Service, 
the Wildlife Division, and Veterinary Services) also found evidence of novel virus circulation 
in wild animals. However, pathogen studies at specific human-wildlife interfaces are limited in 
the country. 

Governance, mandates and coordination  
• The current laws in place require review and updating to ensure suitability for disease 

preparedness. For example, the veterinary services act is outdated (from 1961), and wildlife 
trade laws have been found to be of limited penalty, scope (e.g. focused on trophies), and 
enforcement. 

• Environmental health scope covers many agencies in Ghana. There is evidence of coordination, 
but it tends to be specific to select topics (e.g. pesticides), rather than across operations. One 
notable exception is the recent development of Ghana’s national policy and action plan on 
antimicrobial resistance, which includes the Ministry of Environment, Science, Technology 
and Innovation. 

• The Wildlife Division (Ministry of Lands and Natural Resources) is responsible for the 
management of wildlife and most ecosystems, and shares authority on wildlife diseases with 
the Veterinary Services Division (Ministry of Food and Agriculture). Given the range of 
settings and practices shaping human-wildlife contact and spillover risk, it is recommended 
that a review of mandates and operational activities be conducted to ensure wild animals are 
comprehensively covered in all settings (e.g. borders, markets, parks) and all forms (live, 
trophies, food, etc.).  

• Reporting between the Wildlife and Veterinary Services Divisions occurs (and is aided by 
access to Veterinary laboratories for testing of wildlife samples). It is unclear if there is a 
standard Wildlife reporting procedure to Ghana Health Service/Integrated Disease Surveillance 
and Response.  

Workforce 
• Several One Health training courses are now being made available, including via the school of 

public health and the veterinary medicine program at University of Ghana. Similar curriculum 
should be developed for environmental disciplines.  

• Regular in-service training should be provided to ensure sufficient epidemiological capacity 
(e.g. via inclusion of wildlife experts in the Ghana Field Epidemiology Training Program).  

• A national workforce plan for enhancing health (human, animal and environmental) could be 
of benefit to ensure a systematic approach to workforce strengthening. 
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• There is demonstrated interest in multi-sectoral coordination on pandemic preparedness, 
including from the Ghana Armed Health Services (e.g. 37 Military Hospital) and the disaster 
management authority (coordinating the One Health platform.) The platform is nascent; high-
level support (e.g. vice president) may help bolster engagement and formalize governance. 
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Introduction  
 
Emerging infectious disease (EID) risks are recognized as a key threat to public health in 
West Africa. In Ghana, environmental determinants of health are linked to the threat of both 
endemic and emerging infections, as well as indirect effects of ecological degradation (e.g. 
reduced water quality, soil erosion). Prior work by the Ghana Health Service and WHO has 
identified key hazards linked to elevated health risk in the country from environmental 
exposures (Table 1), as well as need for public health system strengthening to enhance health 
security (e.g. via the Joint External Evaluation conducted in 2017). However, the complex 
multiple factors shaping risk requires pandemic preparedness efforts to take a multi-sectoral 
approach. While there has been strong focus in the region on effective COVID-19 response, 
this project sought to address key  considerations related to EID prevention and detection.  
 
The overall intent of this project was to: 1) pilot two draft tools to assist in risk identification, 
planning and prioritization efforts as part of national pandemic preparedness; and 2) test and 
refine tools to ensure their readiness in terms of scope, feasibility, and utility for potential 
expansion to other countries. These tools seek to complement and build on existing processes 
and findings, with unique attention to wildlife and environment dimensions of health security 
often missing from pandemic preparedness efforts. 
 
The two draft tools and outputs tested were: 
• Emerging Infectious Disease (EID) Risk Profile 
• Country Assessment for Environmental Health Services 

 
Table 1. Ranking of hazards by risk in Ghana, 2016 (GHS 2016)1  
EVD=Ebola virus disease; YF=Yellow fever 

  

                                                
1 https://www.afro.who.int/sites/default/files/2017-05/risk-mapping-and-capacities-assessment_2016_final-
report.pdf 
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EID Risk Profile 
 
This risk profile uses a standard template to identify factors, including country-specific ones, 
which may affect (decrease or increase) emerging infectious disease risk and impact. It aims 
to promote shared understanding across sectors and institutions about potential sources of risk, 
as well as potential opportunities for risk mitigation. It is meant to serve as a basis for 
discussion, including to consider the relevance of factors, target gaps in knowledge where 
further assessment may be needed, and identify priorities for pandemic risk reduction. Key 
factors include: 

Emergence Factors Spread Factors 
v Planned and unplanned land use change (for human 

settlements, estate division, mining, and rosewood 
logging) results in encroachment into peri-urban 
areas with wildlife populations, in some cases with 
livestock introduction.  

v High volume of bushmeat hunting and trade, 
including of the fruit bat E. helvum. 

v Rapid intensification of poultry production without 
sufficient biosecurity measures adds to the threat of 
AI outbreaks in backyard poultry.  

v Improper refuse disposal is attracting both wildlife 
and domestic animals. 

v Religious and cultural traditional practices involve 
wild animal exposures, including some of concern 
for emerging pathogens.   

v Ghana has seen a steady rate of 
population growth of over 7% since 
2010, most of which is occurring in 
urban centers.   

v The movement of people, especially 
the seasonal migration of farmers, 
brings dispersed populations of 
humans and animals into contact. 

v Poor residential planning combined 
with a rising urban population leads 
to slums with poor sanitation.  

v Bushmeat is an important nutritional 
resource, creating spread risk along 
the commodity chain from hunters to 
consumers. 

v Reliance on facility-based 
surveillance for detection leads to 
poor EID surveillance and response. 

Vulnerability Factors Protective Factors 
v Ad hoc active surveillance (only during disease 

outbreaks) limits potential for early warning.  
v Despite known endemicity of pathogens associated 

with viral hemorrhagic fevers, there is variable 
access to screening for differential diagnosis outside 
of common pathogens, particularly in certain belief 
systems (e.g. sorcery, traditional healers). 

v Absence of quarantine facilities at points of entry, 
and low/no budget for wildlife disease surveillance 
for high-consequence pathogens. 

v Veterinary laws are in need of modernization, and 
wildlife trade laws are viewed as weak and 
incomplete compared to international benchmarks. 

v Limited coordination among agencies, with lack of 
empowerment of the environment sector in One 
Health and health security and low institutional 
knowledge due to turnover. 

• Conflict in Northern Ghana may affect exposures 
and makes delivery of infection prevention, 
detection and control challenging. 

• Lack of processes to comprehensively assess and 
manage known and novel disease risks maintains 
reliance on reactive approaches. 

v An increase in awareness and 
available funds for protein 
alternatives is needed to reduce 
reliance on bushmeat hunting as a 
source of income and nutrition. 

v Improved residential and urban 
planning would provide protection 
from seasonal flooding and associated 
disease exposure. 

v Clear direction on responsibility for 
wildlife regulation and efforts to 
update the veterinary laws would 
improve protection from zoonoses 
spillover. 

v More detailed and consistent basic 
field data on the interactions of 
wildlife, livestock and humans would 
build up Ghana’s protective ability. 

v Existing investment in early warning 
systems can be leveraged for 
expanded scope on disease threats.  



 10 

Additional context is provided below by each type of factor (emergence, vulnerability, spread, and 
protective). These take stock of the landscape of factors in Ghana, some which are unique to the 
country or region, and others that are specific to select populations, areas of the country, or 
occupations, and some which may be more modifiable than others. The list demonstrate a wide 
array of actors (and sectors) that have a possible role in risk and risk reduction, as well as the links 
to socio-economic, cultural or religious factors that may also play a role in risk. This reinforces the 
multiple entry points for epidemic and pandemic preparedness, and how efforts can be done in 
tandem with national, subnational, local, private sector, and individual stakeholders and resources.  
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Emergence Factors 
v Key interfaces for wildlife-human contact 

o Hunting, Fuel Wood and Charcoal harvesting 
o Agricultural activities covering both crop and animal keeping 
o Encroachment of Wildlife habitat through expanded human settlement and 

industrialization 
o Cultural practices such as totem values, shrines, sacred caves, and festivals such as 

the Aboakyiri festival of the Winneba people (Capture of a dear) 
o Tourism and visits to wildlife sites 
o Government policies on wildlife protection resulting in expansion of wildlife 

populations and eventual encroachment into human settlements 
o Location of animal housing in human homes for protection and leading to these 

animals serving as a link between humans and wildlife through contacts with wildlife 
during grazing (day time) and return to home (night time) 

o Wildlife migration with the seasons 
o Wildlife trade (live and wildlife products such as meat, fur and skins/hides). Hunting 

of protected species (e.g. non-human primates) is taken seriously and has decreased; 
however, the trade of bats remains common.   

v Key interfaces for wildlife-livestock contact 
o Free ranging domestic animals in the field during the day 
o Unavailability of water resulting in sharing of Water points by both wildlife-domestic 

animals-human 
o Improper refuse deposal - dumps attracting both wildlife and domestic animals 
o Poor biosecurity on animal farms resulting in invasion of such farms by wildlife – 

rodents, wild birds 
o Cultural practice of releasing livestock during the dry seasons to remain in the wild 

until during the rains when they are re-united with owners 
o Hunting of livestock and domestic birds by carnivorous wildlife 
o Commensalism (Some wild birds accompanying herds of animals such as cattle to 

feed on insects) 
v Presence of species associated with elevated risk of harbouring or transmitting high 

consequence pathogens 
o Rodents, bats, non-Human Primates (NHPs), etc 
o Presence of caves, sacred grooves and forests, as habitat harboring all Wildlife 

including rodents and bats – Reservoir of highly potent zoonoses. 
o Changing farming Systems with introduction of plantation agriculture, clearing of 

Wildlife habitats, attracting new wildlife species and increase interaction between 
livestock, Wildlife and human 

o Commercial livestock and poultry farms with poor hygiene and sanitation practices 
(Poor Biosecurity) attracting species associated with high consequence pathogens 

v Presence of potentially high consequence pathogens 
o Endemic zoonotic disease agents – Rabies, Anthrax, Trypanosomiases, etc. 
o Emerging disease agents – Lyssaviruses,  Lassa fever viruses, Filoviruses (Ebola 

virus, Marburg Virus), Henipahviruses, Monkeypox virus etc 
o Newly reported viruses from virus families that has zoonotic potential – Achimota 

virus 1 and 2, Coronaviruses etc 
v Changing practices (e.g. Land use, agriculture and wildlife trade) 

o Use of wildlife body fluids, skins, bones, dental parts, fur, etc. for medicinal, fashion, 
decorative, ornamental and other human activities 

o Expansion of human dwelling and estate development 
o Commercial farm practices including crops, livestock and poultry 
o Estate development and encroachment into peri-urban areas with wildlife populations 
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o Unplanned creation of new farm settlements such as Yipaala, Kojokrom, belkrom, etc 
o Charcoal burning, wood harvesting and other forms of land clearing 
o Break up of hitherto extended family settlements into nuclear family settlements taking 

up more land space than before 
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Vulnerability Factors 
v Disease detection gaps (e.g. known and novel diseases) 

o Ad hoc active surveillance only during disease outbreaks 
o Poor collaboration between key health sectors 
o Poor diagnosis capabilities - Lack of advanced Level 4 laboratory facilities and 

modern high technology diagnostic equipment 
o Complete absence of quarantine facilities at Air, Sea and Land border post. Officers 

from wildlife, livestock and health are present at airport customs, but not enough 
staffing to cover everywhere needed for posts. Border inspectors are not empowered 
with sufficient infrastructure for examination/reporting 

o Dependence and trust in traditional and herbal systems, spiritual and prayer camps, 
etc. 

o Banishment from society and communities such as to witch camps and forest areas 
o Attributing disease to unknown and unproven factors such as offence to the 

Ancestors, witch craft, punishment by the gods, or curses 
v Workforce gaps (e.g. limited personnel) 

o  Staffing deficiencies at all levels of disease diagnosis, surveillance and management 
o Very young inexperienced Veterinary officers, requiring applied, field-based training 

to perform full scope of job operations 
o Inadequate manpower development 
o Unattractive conditions of service and labour migration 
o Inadequate training facilities 
o Expansion of facilities for political reasons without the requisite manpower levels 

v Infrastructural gaps (limited health care) 
o Sub-standard healthcare and Veterinary facilities 
o Lack of diagnostic facilities - Few BSL 3 laboratories (no BSL 4), absence of 

pathology facilities for characterisation of newly emerging pathogens, and poor 
laboratory and investigative capacities in Academic Institutions 

o Poorly equipped Veterinary Schools especially laboratories 
o Inadequate staffing and lack of qualified health professionals 
o Dependence on traditional, spiritual, herbal, sorcery, etc. care systems 
o Poor power and water supply systems (galamsey marred water supply) 

v Health security coordination gaps or poor consideration of consideration of environmental 
factors 

o Weakness in the One Health system with little or no coordination among key players 
and stakeholders in the One Health agenda 

o Competition among One Health partners – Environment not prominent in the One 
Health agenda 

o Uncoordinated disease surveillance and a limited data sharing. Unilateral disease 
control approach 

o Lack of funding and resources 
o Wildlife and Environmental destruction and degradation, including from farming, 

housing, and construction 
o Migration and increased agricultural activities. 
o Weather change and changing rainfall patterns 

v Instability and unreliability 
o Frequent changes of staff 
o Employment of inexperienced staff often with no senior staff to offer guidance 
o Lack of logistics and equipment to support services 
o Poor funding 
o Interference by authorities 
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Spread Factors 
v Key human movement and animal trade pattern 

o Transhumance involving movement of livestock from Sahelian countries into coastal 
including. Animals move through farms and reserve 

o International Airport and Ports, major bread basket for food with major food markets 
and favorable economy has made Ghana the Gate Way to West Africa, with high 
volume of incoming and outgoing air traffic (Accra’s Kotoka airport is a major 
transportation hub for the region) 

o Movement of refugees from unstable neighboring countries conflict countries 
o Changing seasons and migration of farm labour – From savanna areas in the north to 

forest zone that has fertile land with adequate rainfall 
o Tourism and unhealthy practices by some tourists such as trying to attract animals by 

feeding and touching e.g. Boabeng-Fiema Monkey sanctuary 
v Key density dynamics 

o Slums and poor sanitation 
o Attraction of rodents, carnivores and scavenger birds to refuse dumps for food 
o Attraction of domestic animals including pigs, sheep, cattle, local fowls to refuse 

dumps 
o Conflicts including political, ethnic, land litigation, etc. and creation of refugee 

situations 
o Funerals and social gathering including worship, markets, marriage, naming 

ceremonies and festivals 
o Poor residential Planning - building and constructional planning leading to poor 

drainage, flooding, erosion, desertification, etc. 
o Poor housing design -  attraction of wildlife (rodents, bats birds) into houses resulting 

in increased contact with humans 
v Key detection or control factors  

o Dependence on traditional health systems 
o Use of spiritual healing avenues 
o Poor adhoc disease surveillance, diagnostic and dependable facilities 
o Poor infrastructure for reliable health care 
o Respect for taboos and fear of consequences of disobeying taboos (e.g. do not wash a 

wound of a dog bite else you get rabies) 
v Biosafety and biosecurity 

o Poor environmental hygiene practices in homes, farms, health institutions and disease 
investigation 

o Poor knowledge of PPE use 
o Poor disposal practices of waste 
o Protocols for biosecurity and biosafety not in place to guide personnel 
o Poor training of staff on biosafety and biosecurity 
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Protective Factors 
Overall, there are few protective factors in place or prioritized, although commitment to early 
warning systems provides a foundation for integrating wider disease risk reduction scope. The 
following recommendations will help promote greater health protection:  
v Availability of protein alternatives needed 

o Increase funds for alternative farming/rearing  
o Expand education and awareness of protein alternatives 
o Pursue an increase in milk, eggs and vegetables in diet 
o Ensure more widely distributed and accessible health education on protein 

alternatives  
v Safe livelihood alternatives needed 

o Increase alternative productive activities, such as livestock and poultry rearing 
o Explore domestication of and ranching of some wildlife species – Grasscutter 

farming, Bee keeping etc, with appropriate safeguards included in production 
o Dry season farming to improve the quality of agricultural land  
o Diversification in agricultural activity with seasons to take advantage of each season 

and activity best suited for that season  
v Safeguard processes needed 

o Improve storage of produce to support lean periods 
o Address tendency to sell off farm produce and engage in unhealthy practices and 

vices such as alcohol consumption and drug abuse 
o Restore mutual family support systems to overcome current breakdown  

v Early warning systems (EWS) need enhancement for disease considerations 
o While a climate-focused EWS is a national priority, there is opportunity to expand 

surveillance, across time, space and variables (e.g. additional diseases) 
o Improve management of surveillance data 
o Establish a functional data banking system for capture of data 
o Streamline data sharing between animal health and human health agencies 

v Trust and confidence in systems needed 
o Promote bipartisan politics to positively affect trust and confidence 
o Avoid repeated failures to promote confidence in new policies 
o More equitable distribution of resources and assets 
o Address bribery and corruption 
o Increase supervision across and within systems 
o Update equipment to provide competitive results compared to private facilities 

undertaking same activity 
v Access to safe water, sanitation and hygiene needed 

o Improve infrastructure for effective safe water and sanitation delivery 
o Increase safe water, sanitation and hygiene to correspond with increased population 

growth 
o Cease pollution of water sources from activities, such as the galamsey (illegal small 

mining), which is affecting the major rivers 
o Address donor fatigue 
o Increase funds to reach high cost of boreholes to enable communities build their own 

sources of water 
v Consistent risk messaging and reliable communication channels, multisectorial coordination 

and harmonization needed 
o Improve infrastructure for risk messaging and communication for rural communities 
o Training programs for personnel in risk communication  
o Address media bias  
o Mitigate the current polarization and politisation of information 
o Improve literacy levels to support effective communication 
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Literature Review for Risk Profile: 
Situation in Ghana related to the threat of emerging infectious diseases 

 
Most emerging infectious diseases in wildlife, domestic animals, plants or people are driven by 
human activities such as agricultural intensification, wildlife use and human-induced landscape 
changes, interacting in ways that can have negative outcomes. Human induced factors driving these 
increased interactions include farming, extractive industries, hunting and trading of wild animals, 
and access to anthropogenic food sources among protected wildlife living in human-dominated 
landscapes [1,2,3]. Another major human induced concern is conflict (political, intra-ethnic, 
religious, etc.), which leave populations in dire poverty, internally displaced or seeking asylum, 
having poor access to essential services and consequentially vulnerable to infectious diseases. 
Conflict situations present a multitude of risk factors (flight of communities into forests and 
wildlife habitats during conflict situations promoting direct spillover of wildlife pathogens into 
human populations) that enhance disease emergence and transmission, over and above other 
resource-poor countries. The propensity for emerging infectious disease outbreaks to occur in 
conflict-affected countries and the need to monitor and respond more effectively to such events 
cannot be over-emphasized. Detection, containment and control of emerging infectious diseases in 
conflict situations are major challenged because of multiple risk factors that promote disease 
transmission and hinder control even more than those in many resource-poor settings [4]. 
 
Pandemic preparedness should be seen as an integral part of preparedness to threats to both human 
and animal health caused by any emergency, e.g. outbreaks of any diseases or the occurrence of 
natural disasters. or chemical incidents. Pandemic preparedness is most effective if it is built on 
general principles that guide preparedness planning for any acute threat to public health. 
 
Emergence and Spread Factors 
 
Agriculture and Trade  
 
In Ghana, agriculture is a major economic development tool with the two main sectors being 
livestock and crops. Crops by far dominates the agricultural sector and serves as major contributor 
to gross domestic product, compared to livestock. There are five main agro-ecological zones in the 
country, defined based on their climate, natural vegetation and soil type. These are rain forest, 
deciduous forest, transitional zone, coastal savannah and northern savannah (Guinea and Sudan 
savannah) [5]. 
 
Expansion of livestock production, especially in proximity to wildlife habitat, has facilitated 
pathogen sharing in which livestock have served as amplifying hosts for zoonoses in people [6,7]. 
In Ghana, government flagship projects of agricultural intensification to provide food and jobs for 
the youth could be contributing to increased interactions between wildlife-livestock-human. These 
flagship programmes: “Planting for food and Jobs” and “Rearing for food and jobs” result in rapid 
expansion of agricultural fields. Modernizing agriculture’ remains the overarching theme of 
Ghana’s agricultural policy as well as the new private sector development strategy [8]. These 
projects lead to increased construction of small dams and encroachment in communities to provide 
water for irrigation under the project dabbed “One Village-One Dam”.  The changing landscape 
attracts wildlife and livestock to the same water points and new ecosystem. Expansion of livestock 
production, especially in proximity to wildlife habitat, has also facilitated pathogen sharing in 
which livestock have served as amplifying hosts for zoonoses in people [6,7]. 

In West Africa, long-distance, cross-border cattle trade was estimated to be worth US$150 million 
in 2000 [9]. Traditionally, livestock have been raised in the semi-arid Sahel zone and traded with 
countries in the southerly-forested zones [9,10]. Transhumance, the movement of cattle through 
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farmlands and wildlife reserves, from Northern Sahelien countries to Coastal West Africa is a 
common seasonal practice during the dry season [11]. These cross-border movements (one major 
cause of conflicts) continue to occur frequently and often outside of official veterinary control. 
Surveillance for emerging infectious diseases as well as control activities targeting endemic 
diseases in West Africa are likely to be ineffective if only conducted at national levels. A regional 
approach to disease surveillance, prevention and control is essential. Understanding the potential 
pathways and risk for regional spread of infectious diseases is essential for tailoring appropriate 
control interventions in West Africa [12]. Besides the search for fodder for their cattle, animals are 
also sold in wet markets. Wet markets provide important mechanisms for zoonotic disease spread. 
 
Human Population – Changing Practices   
 
The practice of protecting animal Totems by some African communities, a religious belief in the 
kinship and reverence of animal species, also brings people and animals together in ways that [13] 
increase the risk of shared diseases. Expansion of livestock production, especially in proximity to 
wildlife habitats, has facilitated pathogen spillover from wildlife to livestock and vice versa and 
increased the likelihood that livestock become amplifying hosts in which pathogens can evolve and 
infect humans [6,7]. In addition, traveling and human migration have contributed to the spread of 
many infectious diseases [14], including EVD in West Africa where human population mobility, 
driven by conflict and the search for improved livelihoods, has contributed to the emergence and 
spread of zoonotic diseases [15]. Vulnerability variables for EVD and other haemorrhagic fevers 
include people visiting or working in large forested areas with bats, monkeys and other primates. 
Risk include lack of capacity for early detection of outbreaks and awareness of general public about 
the disease. The intense traffic between Ghana and neighboring countries as well as other countries 
far from Ghana’s borders could facilitate the importation of the Ebola virus and trigger an outbreak 
in the country [16]. 
 
Historically, migration in Ghana has been directed towards urban, mineral and plantation 
economies. A new pattern of migration related to rural livelihood has intensified in recent decades 
largely in response to mounting environmental pressures and worsening poverty, confronting 
farmers who migrate to agricultural-rich areas [17]. Farmer migration is influenced by the seasons, 
farmers moving southwards during the dry season and moving back with the onset of the rains 
northwards. The migrant farmers and traders come from other parts of Ghana, mainly Northern 
Ghana, and the West Africa sub-Region bringing along with them different cultures and farm 
practices including bush burning, mix farming, hunting, among other practices unique to their 
backgrounds [17]. Fallout of some of these practices is the encroachment on wildlife habitats 
leading to their invasion of human dwellings thus bridging the human-wildlife interphase with 
possible deleterious public health consequences. Small scale surface mining (Galampsey) is 
popular in Ghana causing degradation of once fertile agricultural lands [18]. Surface mining by 
both local and Multinational mining companies are destroying the environment through 
unregulated mining activities. This has led to displacement of existing wildlife including 
endangered Wildlife species e.g. Elephants in the Ahafo region. This has also led to the 
proliferation of invasive species like rodents which are important vectors of zoonosis. There have 
been reports of water pollution and Mercury/Cyanide poisoning affecting livestock in such areas.  
 
Most communities are therefore not only in close and frequent contact with wildlife in the fields 
and orchards but in their homes, not helped by local architectural structures that permit easy 
entrance and access to human dwellings by both domestic and wild animals rampaging for human 
food stores. In most African countries such as Ghana, diverse farm animals live in close contact 
that poses a risk of cross-species infection [19]. Free-ranging livestock living near/in homes interact 
with wildlife in the grazing fields during the day returning in the evenings to the human 
communities, facilitating possible indirect transmission of wildlife diseases to human owners.  
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Africa is now catching up to Asia as an infectious disease hotspot. Africa has the fastest-growing 
and youngest human population of any region in the world. With increasing human populations 
and increasing demand for milk, meat and eggs due to rising urbanization and incomes, the 
densities of humans and domestic animals are also increasing—particularly in coastal West Africa 
[20]. Ghana has a steady population growth of over 7% since 2010 resulting in inequality and 
poverty [21].  Expanding human population growth and anthropogenic pressures have resulted in 
greater interactions between animals and people, thereby increasing human exposure to sylvatic 
disease cycles and heightening risk of pathogen spillover [22]. Increase in human and animal 
populations driving a livestock revolution with rapid yet poorly-regulated changes in livestock-
keeping systems, and massive intensification in tandem with continued high levels of livestock 
ownership and close contact between humans and livestock. 
 
Wildlife Interfaces  
 
Travel, tourism, trade and human migration are the major human factors impacting the 
epidemiology of zoonotic diseases. Ghana is a nature lover’s delight. The country sustains an 
enchanting selection of wildlife, ranging from elephants to monkeys and marine turtles to 
crocodiles, as well as hundreds of colorful bird and butterfly species. More than 5% of the country’s 
surface area has been accorded official protection across 16 national parks or lower-profile 
conservation areas. The country has Ramsar Sites and water bodies/wetlands that provide ground 
for migratory waterfowls. [23]. Migratory birds have been implicated as the source of Avian 
Influenza A outbreak in the West African sub-region including the many outbreaks in Ghana 
[24,25]. However, the role of migratory birds in the epidemiology of the avian influenza in this 
part of the world is not very strong, even though Ghana lies in the path of two major flyways of 
migratory wild birds. The source of infection of AI in Ghana has still not been traced. There is a 
risk of re-introduction of HPAI H5N1 virus to Ghana. Possible route of introduction includes 
through cross-border trade and movement of poultry, poultry products, people and fomites from 
neighboring countries [26].  
 
Bats are increasingly adapting to peri-urban living. Accra, the capital of Ghana, is home to more 
than one million fruit bats and hunting and sales of bats are important economic activities [27]. 
One critical question is whether bat pathogens, including a range of bat coronaviruses, are also 
evolving to become more adapted to multiple animal hosts, including humans. Analyses of bat 
coronaviruses, including SARS-CoV-2, indicates that they may more easily mutate to infect 
humans than in the past [20,28]. 
 
Rodents are important reservoirs of emerging zoonotic viruses. Free ranging methods of livestock 
keeping in Ghana and poor residential housing infrastructure allow contacts of livestock and 
rodents in the wild and access of rodents to kitchen and food stores. These increases human-
domestic animal-wildlife interactions at home and also in the agricultural setting and humans in 
urban areas [29,30]. Bush meat is an important nutritional resource, which serves as a major 
source of livelihood for the poor. A review of the West and Central African literature 
documented 177 species of animals harvested for bush meat [31]. In Ghana, all bush meat is 
comestible including Grasscutter, Maxwell’s Duiker, Bushbuck, bats, giant rats [32,33,34]. 
Non-human primates, while not a popular source of bushmeat, can be found in underground 
trading. There is risk of interaction and pathogen exchange along the bush meat commodity 
chain – hunters, bush meat sellers, and consumers. Consumption of bush meat represents one 
of the most obvious ways in which humans come into close contact with wildlife and their 
pathogens. The first confirmed cases of Lassa virus was reported in 2011, with suspected 
infection from occupational exposures (the first case was a farmer, hunter, trader in game meat, 
and illegal surface miner, and had consumed rat meat recently before falling ill) [35]. The 
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hunting of game animals for bush meat can be sources of diseases of public health concerns 
such as zoonosis and industrial chemical toxicity [31]. 
 
In recent years, several tons of illegal wildlife or wildlife products have been seized around the 
world, with many traced to Africa and, increasingly, West Africa. In 2019 alone, 67.6 tons of 
pangolin scale seizures were from Africa. Locally pangolins are hunted for the bushmeat trade and 
traditional medicine market [36]. Ghana is no exception to this illegal trade. In 2017, 700kg of 
pangolin scales, the equivalent of over 1,600 individual pangolins, were seized in Malaysia and 
found to have been shipped through Ghana despite Ghanaian law protecting pangolins making any 
such trade illegal. Forty-three years after the country became a party to the Convention on 
International Trade in Endangered Species of Wild Fauna and Flora (CITES), Ghana has yet to 
meet the agreement’s standards for wildlife trade regulation and law enforcement [37]. 
 
Presence of Pathogens  
 
West Africa has been identified as a region vulnerable to zoonotic disease spillover [38,39] driven 
by a complex web of ecological, economic, social, political, and cultural factors, as evidenced by 
the devastating West Africa Ebola virus disease (EVD) outbreak. In Ghana, both known zoonotic 
viruses and novel viruses of unknown zoonotic potential (from taxonomic families that include 
high consequence zoonotic viruses) have been detected in free-ranging wildlife. Ghana used a 
multi-sectoral, One Health approach to prioritize endemic and emerging zoonotic diseases of major 
public health concern to be jointly addressed by the human, animal, and environmental health 
sectors (Table 2) [40]. Notifiable diseases and transboundary animals disease for Ghana is also 
indicated in Table 2 [41]. The country has reported newly emerging viruses and unknown viruses 
from virus family of public health importance. These include Monkey pox virus, Achimota Virus 
1 and 2 [42], Henipah viruses [43,44,45] and clade 2c beta coronaviruses [46]. 
 
Table 1.  Notifiable, Transboundary and Priority Zoonotic Animal Diseases of Veterinary Services, 
Ghana 
 
Notifiable Diseases Transboundary Diseases Priority Diseases 
• African horse sickness 
• African swine fever (ASF) 
• Anthrax; Black quarters 
• Bovine spongiform 

encephalopathy  
• Brucellosis 
• Contagious bovine 

pleuropneumonia (CBPP) 
• Contagious pustular 

dermatitis/Orf 
• Dermatophilosis 
• Epizootic lymphangitis 
• Foot and mouth disease (FMD) 
• Fowl pox 
• Fowl typhoid 
• Glanders 
• Gumboro 
• Haemorrhagic septicaemia   
• Highly pathogenic avian 

influenza (HPAI) 

• Foot and Mouth Disease 
• Vesicular Stomatitis 
• Swine Vesicular Disease 
• Rinderpest Disease 
• Contagious Bovine 

Pleuropneumonia 
• Lumpy Skin Disease 
• Rift Valley Fever 
• Blue Tongue 
• African House Sickness 
• African Swine Fever 
• Classical Swine Fever 
• Highly Pathogenic Avian 

Influenza 
• Newcastle Disease 

• Anthrax  
• Rabies  
• Zoonotic Avian 

Influenza  
• Zoonotic tuberculosis 
• Viral haemorrhagic 

fevers (Ebola, Lassa, 
yellow fever, dengue, 
etc.)  

• African Animal 
Trypanosomiasis 
(AAT) 
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• Lumpy skin disease 
• Mange 
• Marek disease 
• Newcastle disease  
• Peste des petits ruminants 

(PPR) 
• Pullorum disease 
• Rabies 
• Rinderpest 
• Swine erysipelas 
• Trypanosomiasis 
• Tuberculosis 
 
With all the above threat, efforts to control infectious diseases are still reactive rather than 
proactive, much less investment is made in building communities’ resilience to future outbreaks 
and, more importantly, in addressing the underlying structural problems or drivers that are causing 
the recurrence of animal and human epidemics and pandemics. 
 
 
Vulnerability Factors 
 
Surveillance of animal diseases in Ghana is under the authority of the Ghana VSD, within the 
Ministry of Food and Agriculture (MoFA).  With the exception of the Public Health Act of 2012, 
Ghana's veterinary legislation is old and largely outdated. The Diseases of Animal Act of 1961 
(Act 83) describes the veterinary services’ responsibilities related to disease notification, 
necropsies, inspections and isolation/quarantines of sick animals. The Public Health Act of 2012 
(Act 851) regulates inspection of animals and animal products, including meat inspections at 
slaughterhouses. Act 851 jointly mandates the VSD and the Food and Drug Authority (FDA), under 
the Ministry of Health, to conduct slaughter inspections. In 2014, the VSD drafted a Veterinary 
Services and Animal Production Bill with the support of FAO, which is awaiting official signature 
by the Government. Implementation of this new bill will update the 1961 Animal Diseases Act and 
should clarify the roles and responsibilities of the VSD [47]. Mitigating potential risks through 
disease surveillance, early detection, and characterization presents opportunities for addressing 
pathogens early at the source before spilling over into domestic animals or people. 
 
Ghana Health Service (GHS) uses IDSR guidelines for surveillance on the human health side. The 
IDSR primarily relies on facility-based surveillance for the detection of individual or small 
numbers of cases. EID are difficult to detect through this approach, especially in a resource-limited 
clinical setting where there is a high burden of routine infectious diseases. Specific diagnostic 
assays are largely unavailable [48]. The success of the ‘One Health’ approach to EIDs in West 
Africa is predicated on characterization of accurately diagnosed disease burdens. To this end, we 
must address inefficiencies in the dominant approaches to EID surveillance and the weaknesses of 
health systems in the region generally.  
 
A major challenge in Africa in preventing and controlling zoonoses is a lack of basic field data on 
the interactions at the wildlife/livestock/environment interface in relation to disease.  
 
It is essential to map out risks to address zoonotic diseases and public health threats. The majority 
of infectious diseases come from animals because the health of humans, animals and ecosystems 
are interconnected [49]. Wildlife plays a complex and important role in the maintenance of endemic 
diseases, as well as the emergence of new diseases.  Although the important role of wildlife in 
emerging disease ecology is well established, regulatory responsibility for wildlife is often unclear. 
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As a result, wildlife issues often fall between the regulatory cracks’, which often translates into a 
lack of organisation and funding for wildlife health policy in many countries including Ghana. 
There is no data available for hazard identification. Insufficient wildlife population data in Ghana 
create uncertainty in the ‘denominators’ needed to calculate the important epidemiological rates 
used to assess baseline risk. Secondly, there are logistical challenges involved in the collection of 
wildlife health data. There is shortage of trained staff at international borders. There is lack of 
diagnostic methodology for many wildlife species and emerging diseases making it difficult to 
establish baselines and case definitions for outbreak investigations [50]. Finally, incomplete 
wildlife trade pathway data limit the ability to conduct release and exposure assessments, even 
when important disease hazards have been identified (e.g. SARS). Although pathways of legally 
traded wildlife may be relatively easy to follow, there is usually limited information on the point 
of origin and health history. Individuals are rarely uniquely identified, making trace-back almost 
impossible. 
 
Floods are not uncommon in West Africa. Rainfall variability and land use changes have made 
floods increasingly common throughout the region. Urban flooding has been a frequent 
occurrence in Ghana since 1930 [51]. Since 1995, the frequency of flooding has increased in the 
coastal areas of Ghana [52]. Flood is a major hazard and source of human vulnerability, which can 
lead to high mortality rate. Other impacts include outbreak of diseases, disruption of energy supply, 
communication, and transport infrastructure, and interference in public service delivery. 
Geoclimatic change most markedly affects zoonotic diseases transmitted by arthropod vectors.  
 
The complex nature of pandemics require One Health approach. Currently, Ghana has not yet 
formalized a national One Health policy. The lack of a clearly defined multisector platform and 
limited collaboration among key Ghanaian Ministries, Departments and Agencies has impacted the 
country’s ability to effectively mitigate and respond to emerging and re-emerging zoonoses [53].  
 
Towards addressing challenges in preventing pandemics, the government of Ghana partnered with 
the USAID Emerging Threats Program PREDICT project to strengthen surveillance and laboratory 
diagnostic capabilities for both known and newly discovered viruses within virus groups of public 
health importance, such as filoviruses (including ebolaviruses), influenza viruses, 
paramyxoviruses, and coronaviruses. The virus discovery protocols are now included in the 
molecular diagnostic suite used to investigate undiagnosed illnesses in humans and animals across 
the country. 
 
Government has set up a multi-stakeholder platform for anti-microbial resistance led by the 
Ministry of Health in which the Ministries of Food and Agriculture, Fisheries and Aquaculture 
Development, the Environment, Science, Technology and Innovation actively participate. The 
platform shared information and builds the necessary trust on the subject of antimicrobial 
resistance. 
 
Workforce especially specialist is a challenge in disease surveillance, investigation and control. 
Ghana has made efforts to advance One Health workforce capacity in Ghana. The Training 
Programs in Epidemiology and Public Health Interventions Network (TEPHINET) has played a 
critical role in One Health workforce development in the country. The Ghana Field Epidemiology 
and Laboratory Training Programme (GFELTP) provides in-service training in applied 
epidemiology and public health laboratory practice for scientists, physicians, veterinarians and 
other health professionals. The program is based on the One Health concept in its approach to train 
multidisciplinary teams of frontline professionals [54]. The training, however is yet to involved 
Wildlife and Environmental experts. The Afrique One consortium, supported through the 
Wellcome Trust, supports pre-service training and multidisciplinary research opportunities in 
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zoonotic diseases for students in Ghana [55]. These efforts are supplying the workforce pipeline 
with the next generation of One Health leaders in Ghana.  
 
Despite broad support for the One Health concept, the realities of budgeting, coordinating and 
implementing cross-sectoral activities, has proven difficult in Ghana, as elsewhere [56]. Currently, 
as a result of the lack of a clearly defined multi-sectoral platform, collaboration on One Health 
issues across partners has been limited [56]. Recently, FAO has kick started the Frontline In-
Service Applied Veterinary Epidemiology Training (ISAVET) which aims to strenghten the 
capacity of veterinarians and other paraprofessional of the Veterinary Services Directorate (and 
other sectors) in applied field epidemiology using OH approach. This will support the ongoing 
GFELTP in training in providing needed frontline workforce. In addtion, FAO has also trained 
multi-sectoral staff from Government and Academia on Good Emergency Management Practices 
(GEMP) to strenthen their capacity in preparedness and response to disease threats [57,58,59].  
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Country Assessment of Environmental Health Services 
 
 
The need for an environmental health capacity assessment tool was identified in the World Bank’s 
“Operational Framework for Strengthening Human, Animal and Environmental Public Health 
Systems at their Interface” (World Bank 2018). The Framework analyzed existing tools available 
from different sectors that could be applied to assist countries and funders in advancing One Health 
approaches. In particular, it noted the relatively limited incorporation of environmental aspects in 
One Health and in public health systems in general. This capacity assessment tool has been 
developed to address this gap, to advance more formalized environmental health services as a key 
dimension for strengthening public health systems and health security. A ground-truth mission was 
conducted in Liberia in 2018 under the gracious collaboration of Liberia’s One Health Coordination 
Platform, leading to the revised version. 
 
Information was primarily obtained from representatives attending a national workshop in March 
2021 in Accra (with in-person and virtual participation; please see the list of participants in the 
Annex) and via responses compiled from the assessment tool forms. Other key information sources 
included findings from prior national assessments and plans (e.g. the National Biodiversity Strategy 
and Action Plan published in 2016, the WHO Joint External Evaluation conducted in Ghana in 
2017, the OIE Veterinary Legislation Mission conducted in 2017, the FAO Surveillance Evaluation 
Tool assessment conducted in 2019), and the literature review conducted under this project on the 
Situation in Ghana related to the threat of emerging infectious diseases (pages 14-24). 
Supplemental sources of information were also considered, such as reporting to intergovernmental 
agencies.  
 
The assessment is not intended to be exhaustive, but is intended to provide an overview of key 
scope of operations and raise areas of strengths, weaknesses and opportunities for environment 
health services, particularly in the scope of health security. This is particularly relevant as Ghana 
works to operationalise its national One Health platform and has a unique opportunity for the 
environment sector to have an equitable role with public and animal health sectors from the onset 
for optimal impact.  
 
The tool is structured with a list of components, which have been grouped into three headers for 
the purpose of the pilot outputs (to best align with scope covered and utility for use of findings): 

Tool section Output sections 
I. Resources, Governance, and Collaboration 
a. Personnel 
b. Financial Resources 
c. Governance/Legal Authority 
d. Collaboration with Stakeholders 

Workforce 

II. Technical Aspects 
a. Environmental Surveillance 
b. Laboratory 
c. Risk Analysis 
d. Emergency Management 

Governance, Resources, and Coordination 

III. Focal Issues 
a. Aquatic and Terrestrial Wildlife and 
Ecosystems/Protected Areas 
b. Vectors 
c. Invasive Alien Species 
d. Plants and Soil 

Surveillance and Risk Analysis Activities 
 

Annex: Reference Laboratory Form 
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Workforce  
 
Workforce was noted as an important area for discussion in the workshop. Training and 
competencies that will support One Health in practice are recognized as important and warranting 
attention, with a recommendation raised to collaboratively develop a document which will identify 
the gaps in workforce and opportunities to address health challenges (using a One Health 
approach). For example, inclusion of One Health scope in the curriculum of basic schools up to the 
tertiary level was noted as an opportunity, and some promising initiatives were mentioned that 
indicate institutions are taking One Health seriously in advancing One Health capacity: One Health 
is now a 3-credit course at the School of Veterinary Medicine of the University of Ghana, and 
KNUST-SVM is on the process to introduce postgraduate programmes in One Health. FAO is 
currently preparing to have in-service training of newly recruited Vets (VSD is the lead), and 
Wildlife Vets will be included in his training, with GIS and risk assessment also being undertaken 
to help in resolving the workforce situation. The Ghana Atomic Energy Commission is also 
preparing upcoming training for Wildlife and Environment staff.  
These above examples indicate the country is undertaking both long-term institutionalization of 
One Health training, as well as ad-hoc training to address specific needs. It should be noted that in 
general there is a role for strengthening both sector-specific competencies and strengthening One 
Health competencies, and training and continuing education initiatives should be available in each 
agency to cover both domains.  
 
Workshop participants also suggested that Wildlife Vets could be enrolled at the One Health 
programmes at the School of Public Health of University of Ghana. It was not clear what, if any, 
university training programs for environmental topics include access to One Health content. 
However, some practical realities reinforce the value of ensuring coverage of One Health scope in 
school. Although the Veterinary Services are required to have continuous education, and offers 
both internal and external training, including in epidemiology and meat hygiene and sanitation; 
however, frequency of in-service training depends on availability of funds. Some specific trainings 
have been conducted in partnership with bilateral projects, such the United States Department of 
Agriculture Ghana Poultry Project. It should be noted that in general globally, whereas human and 
veterinary medicine often have licensing requirements, no continuous education is required in some 
disciplines of environmental health. Bodies such as the Veterinary Council and FAO accredit 
training for Veterinary Services (it should be noted there is no parallel international organization 
that serves as a resource to certify all relevant scope for environmental training.) The Wildlife 
Division requires training in wildlife animal capture techniques and disease surveillance. 
 
In terms of applied training, the Training Programs in Epidemiology and Public Health 
Interventions Network (TEPHINET) has played a critical role in One Health workforce 
development in the country. The Ghana Field Epidemiology and Laboratory Training Programme 
(GFELTP) provides in-service training in applied epidemiology and public health laboratory 
practice for scientists, physicians, veterinarians and other health professionals. The program is 
based on the One Health concept in its approach to train multidisciplinary teams of frontline 
professionals. The training, however, is yet to involve Wildlife and Environmental experts. A 
comment also noted that involvement of the private sector via private veterinary practices should 
be captured under workforce gaps (for example, in the detection, reporting, and management of 
disease). This point also suggests coordination between the  public sector and private practitioners 
can be optimized, and there is interest from the private sector to engage more directly in pandemic 
prevention and preparedness.  
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Priority recommendations  
• Expand the GFELTP to include wildlife and environmental experts, or ensure parallel 

epidemiological training is made available to wildlife and environment officers with sufficient 
coverage of relevant connections to national and subnational animal and public health 
surveillance systems.  

• Liaise with the Ministry of Education to explore One Health incorporation into the curriculum 
of basic schools, and develop a national health enhancement workforce gap assessment and 
strategy inclusive of human, animal, and environmental health training 

• Ensure access to One Health training for wildlife and environment disciplines (e.g. forestry, 
protected area management, water and air quality) 

• Consider holding One Health simulation exercise(s) to test and strengthen One Health 
coordination and competencies (e.g. epidemiological investigation, risk assessment) to identify 
areas requiring additional training/attention.  
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Governance, Resources, and Coordination 
 
Environment and wildlife-related mandates vary by agency, with 23 institutions identified as 
relevant to environmental health (extracted from the Environmental Sanitation Policy of 2010). 
Several plans are cross-cutting but it is not clear how robust multi-sectoral participation is in 
planning and implementation. The Environmental Sanitation Plan includes control of pests and 
disease vectors. Responsibility for wildlife-related management is split between the Wildlife 
Division (under the Forestry Commission) and the Veterinary Services Directorate (VSD), with 
the Wildlife Division managing terrestrial and aquatic wildlife and both overseeing wildlife 
diseases.  
 
There are several relevant laws, including the Animal 
Diseases Act 83, enacted in 1961, which requires 
reporting to the Minister of the MoFA and collaboration 
with the Ghana Health Service. It is recognized as in 
need of modernization.  
 
There is good evidence of official reporting of disease 
detection from surveillance efforts, with action taken 
(e.g. for the control of outbreaks such as Avian 
Influenza). The VSD developed an Avian Influenza 
Emergency Preparedness Plan in 2006 in coordination 
with multiple ministries. The utilization of the 
veterinary laboratories for wildlife screening facilitates 
information sharing, and there is history of Ghana 
reporting to WAHIS-Wild (the voluntary component of 
the OIE for diseases that do not meet the criteria for 
OIE listing but are deemed important to monitor for 
wild animals and to signal possible threats to public and 
animal health; Ghana is one of the only nations on the 
continent to ever report to this system). Overall 
however, cross-ministry reporting systems appear to be 
more person than process-dependent.  
 
Under the Environmental Protection Agency Act of 1994, the Agency’s governing board includes 
a senior-level representative of the Ministry of Health, and a Pesticides Technical Committee is 
ordered to have representatives from Health, Veterinary Services, Atomic Energy, Lands/Forestry, 
and others.2 In theory, this provides a mechanism for shared priority setting and coordination, but 
it is not clear if this extends to routine technical coordination across agencies.  
 
Ghana is party to a number of environmental treaties, including but not limited to: the Basel 
Convention on the Control of Transboundary Movements of Hazardous Wastes and Their Disposal; 
the Convention on Biological Diversity (CBD); the Convention on Migratory Species; CITES; 
UNFCCC; and related agreements including Codex Alimentarius and World Trade Organization. 
Ghana officially ratified its membership to the Minamata Convention in 2017.3 The Ministry of 
Environment, Science, Technology and Innovation (MESTI) has an environmental convention 
coordinating body. A key strength is that national focal points do cut across ministries (for example, 

                                                
2 http://extwprlegs1.fao.org/docs/pdf/gha13234.pdf 
 
3 http://www.mercuryconvention.org/Portals/11/documents/MIAs/Ghana-MIA-2018.pdf 
 

Wildlife trade and related laws  
A recent review of wildlife-related laws 
in 38 countries (including Ghana) 
indicated several areas of coverage and 
gaps with respect to zoonotic risk. 
Ghana’s regulations were noted as 
unique in including explicit jurisdiction 
to regulate food and other scope on the 
basis of zoonotic disease risk. Wildlife 
and conservation laws appeared to only 
cover trophies versus other uses of 
wildlife, which may indicate need for 
broader scope (e.g. for pets or food) if 
not covered under separate regulations. 
In terms of penalties for violations of 
health and welfare provisions in CITES 
implementing laws, Ghana had one of 
the shortest maximum prison sentences 
recorded in the study (6 months). 
Enforcement effectiveness was not 
analyzed, but represents another 
important dimension of governance.  
-Legal Atlas, 2021 
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current Ghana’s CBD focal points are from both MESTI and the Ministry of Lands and Natural 
Resources).  
 
There is clear evidence of existing coordination between environment authorities and veterinary 
services and/or government and academic health research facilities, though this appears to be 
targeted to specific topics (such as on genetically modified organisms, Antimicrobial Resistance 
(AMR), and pesticides). Impressively, there was strong collaboration between the Ministry of 
Health, Ministry of Food and Agriculture, Ministry of Environment, Science, Technology and 
Innovation, Ministry of Fisheries and Aquaculture Development for the establishment of Ghana’s 
National Action Plan on AMR and Ghana’s AMR policy.4 
 
Aside from policies and plans coordination gaps are well recognized. The Surveillance Evaluation 
Tool mission conducted in 2019 recognized “In general, the evaluation mission revealed that 
intersectoral collaborations are informal and focus on the interface between human and animal 
health, with a lesser role played by environmental health. Previously, in 2017, the JEE 
recommended that it is “critical to institutionalize information exchange and reporting between 
radiological authorities and other relevant sectors, GHS, veterinary health services and 
environmental health.” The strong participation of radio-nuclear authorities in this process was 
appreciated and it is hoped that they will be active in national One Health coordination, including 
to identify if existing risk assessment, laboratory infrastructure, and communications channels can 
potentially be leveraged for enhanced surveillance efforts. 
 
The assessment did not have access to detailed information on financial resources for 
environmental health operations in Ghana. However, limited resources have been noted as a major 
constraint. In particular, the lack of funds for the surveillance activities under the Wildlife Division 
serves as a barrier to wildlife surveillance. The Veterinary Services Department has detailed 
budgeting information for field and laboratory activities, and may be able to advise on a realistic 
surveillance budget for wildlife.  
 
Priority Recommendations 
• In the process of updating the Animal Diseases Act 83, review mandates for all animal disease 

functions and interfaces, to ensure coverage of wildlife is sufficiently included as relevant.  
• Placing the national One Health coordination mechanism under NADMO offers a unique 

approach and one that can emphasize risk reduction. There is clear interest from stakeholders 
in the strengthening and success of this platform. However, there may be need for sensitization 
on the relevance of participation for some environmental actors that have not been fully 
integrated (e.g. EPA, CSIR, and the land use authority).  

• Mobilize One Health coordination when conducting national planning, implementation and 
evaluation processes, including for the forthcoming 3rd National Biodiversity Strategy and 
Action Plan (NBSAP) and the National Action Plan for Health Security (NAPHS).  

• Given the One Health and disease risk scope recently considered in guidance issued and 
decisions adopted under several MEAs, consult other authorities (e.g. Veterinary Services, 
health, security) in national implementation.  

• Review mandates to ensure laws and responsibilities are clear and harmonized for assessment, 
monitoring and management of risk at key interfaces of concern for disease risk (for example, 
along the wildlife value chain from hunting, transport, market/sale, and consumption). 

  

                                                
4 https://www.moh.gov.gh/wp-content/uploads/2018/04/AMR-POLICY-A5_09.03.2018-Signed.pdf 
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Surveillance and Risk Analysis Activities 
 
Wildlife  
The Wildlife Division is involved in surveillance related to invasive alien Species, humans, water, 
wildlife (marine turtles and migratory birds), and plants/vegetation. Monitoring is targeted to 
wildlife/vector species.  
 
Passive surveillance is conducted by the Wildlife Division of the Forestry Commission for routine 
examination of faecal and blood samples in captive animals (zoos) and protected areas. Samples 
are screened for blood parasites, intestinal parasites, rabies, ectoparasitism. Veterinary Services of 
MoFA and GHS also have involvement in this program. In some cases, the findings have led to 
vaccination and routine deworming of staff. Additionally, on a regular (e.g. quarterly) basis animals 
at zoos are sampled for disease detection for decisions on prophylactic treatments.  
 
Wildlife disease management measures undertaken in the past five years include culling of captive 
wart hogs due to TB (ad-hoc measure), and reporting to the VSD for TB and Rabies. Access to 
laboratory supplies were noted as a limiting factor for wildlife surveillance. For detection of 
wildlife pathogens, the Wildlife Division uses the Kumasi and Accra Veterinary Labs, which are 
equipped with capacity to perform services including microscopy, bacterial culture, and 
parasitology, oriented to providing a primary clinical diagnosis. It should be noted the country does 
have BLS-3 laboratory facilities at Noguchi Memorial Institute for Medical Research at the 
University of Ghana. 
 
This assessment found that awareness of the availability of laboratory services for wildlife varied 
by department/program. This is to be expected based on the different objectives and scope of 
monitoring programs, but familiarity with disease screening and investigation options may be 
useful across the Division for detection of wildlife morbidity or mortality. Additionally, the reliance 
on ad hoc active surveillance during disease outbreak is recognized as ineffective and 
unsustainable. Systems should be put in place to ensure effective and continuous data collection 
for surveillance purpose.  
 
Species and habitat monitoring is also conducted by the Wildlife Division, with monthly 
surveillance of biodiversity to establish trends. The scope includes migratory birds, marine turtles, 
mangroves and water quality in conservation areas. 37 communities are engaged in monitoring. 
The Wildlife Division’s project on coastal ecosystem and marine turtle protection involves 
community and tourism operator participation. 
 
The Wildlife Division collaborates with the Ghana Tourism Authority (information sharing) and   
Hunters/wildlife traders (information sharing on matters such as wildlife laws and permits).  Most 
of the bush meat in Ghana are recognized as imported from neighboring countries like Côte 
d’Ivoire. Regional activities are few with regard to monitoring and enforcement of trade on the 
basis of disease risk. In Ghana, the Wildlife Division uses information including National/local 
protected/ threatened species listings or protected area classifications, CITES appendices, IUCN 
Red List of Threatened Species, IUCN Key Biodiversity Areas, and Ramsar wetland site 
designations in its natural resource planning. Studies have recently been conducted for a wildlife 
census, including in Mole National Park, and are currently pending publication. Disease risk is not 
considered (or not comprehensively considered) in the national listing of aquatic and terrestrial 
protected wildlife. 
 
Domestic animals 
Under Veterinary Services, Ghana requires imported birds to carry a health certificate (see Box). 
This requires proactive disease risk reduction measures at points of entry where trade is monitored 
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to reduce potential for disease introduction, including for Avian Influenza. Veterinary Services has 
surveillance capability for detection of syndromes, pathogens, and antimicrobial residues. Active 
surveillance is conducted at farms, veterinary clinics, and points of entry. The relevant laboratories 
in the country include Pong-Tamale Central lab, Accra Vet lab, Takoradi Vet lab, Kumasi Vet lab, 
Techiman Disease Investigation farm, Ho Vet lab. The international reference laboratories used are 
Padova-Italy and the Canadian Food Inspection Agency. Laboratory services in the country are 
constrained by inconsistent access to supplies and consumables, transport, and storage (-80 degree 
freezer). 
 
Vector Control and Entomology 
Control of vectors and reservoirs is in place at 
three points of entry (Kotoka International 
Airport, and Tema and Takoradi sea ports), 
though the JEE noted “other ground crossings 
have no such capacity…Conducting routine 
vector and reservoir controls activities is a 
challenge.” A limited number of studies have 
been published on tick species and their 
distribution in Ghana, although most date back 
several decades. In general, tick diversity and 
tickborne pathogens are poorly studied in West 
Africa. The country has conducted several 
recent studies of tickborne disease in domestic 
animal populations (e.g. cattle and dogs).  
 
Radiation Entomology and Pest Management 
Center (REPM) is one of the first centers under 
the Biotechnology Nuclear and Agriculture 
Research Institute (BNARI) of the Ghana 
Atomic Energy Commission (GAEC). 
REPMC was established with the mandate to 
carry out research and development in nuclear 
and biotechnology applications in animals 
including insect pests, livestock and veterinary 
science. The center had in the past run a tsetse 
fly project and currently scientists are engaged 
in entomological research works on three 
major insects: fruit flies, fall army worms and 
mosquitoes. In addition to the entomological 
research, the center has a Livestock Production 
unit and Veterinary Clinic. The former focuses 
on poultry and pig production and the latter 
provides veterinary services to the surrounding 
communities. Unfortunately, this 
center/department does not have any 
established surveillance system or the 
capability to monitor, detect, and report on 
environmental health risks and impacts. 
 
 
 
 

VETERINARY HEALTH CERTIFICATE FOR 
EXPORT OF BIRDS INTO GHANA  
Issuing 
authority:……………………………………………… 
Country of 
export:…………………………………………………. 
I. Animal identification data:  
Species:………………………………………………… 
Sex:…………………… 
Identification 
number:………………………………………… 
Exporter (Name and 
Address):……………………………………………… 
Consignee (Name and Address of 
Destination):……………………………………………… 
Place of 
loading:………………………………………………… 
Means of transport: …………………………………… 
II. Veterinary Requirements: 

I, the undersigned State Veterinarian certify that the 
animal: 
1. Has been quarantined under supervision of a 

state veterinarian for not less than 40days: 
2. Is been examined before shipment and shows no 

signs of ill health 
3. Comes from a facility where there has been no 

recent outbreak of Avian Influenza (AI) (H5N1), 
New castle disease (ND), Salmonellosis 

4. Has been vaccinated against ND 
…………………………… 
on……………………………… 

5. Has been tested for Avian Influenza (AI) within 
30 days of export with attached results 

6. Has been treated against ecto- and endo-parasites 
before shipment on 
…………………………with 
(Product)………………………………………
…………… 

7. Is clinically healthy and fit for transport 
8. Would be transported in disinfected cage and 

meets animal welfare regulations (IATA) 
9. Is accompanied by CITES and Veterinary 

certificates 
 
DATE: 
……………………………………………………………. 
SIGNATURE AND STAMP OF STATE 
VETERINARIAN………………………………… 
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Air quality  
Surveillance activities are targeted to detect toxic air pollutants. Surveillance (monitoring) 
programs are based on either a request from clients or Research Project Concepts developed by 
scientific staff of the department. The laboratorie(s) used for surveillance programs are:  1. 
Aceelerator ion beam analysis laboratory, 2. X-ray fluorescene (XRF) analysis laboratory, 3. 
National Nuclear Reactor Centre, 4. Radiochemistry laboratory, 5. Atomic Absorption 
Spectroscopy (AAS) laboratory.  Among surveillance activities includes ambient particulate matter 
(PM2.5, PM10, total suspended particles), gases (such as COx, SOx, NOx, and HCN), and noise 
level monitoring. 
 
Radiological and Nuclear  
Responsibility is split between two or more agencies (with the Ghana Atomic Energy 
Commission/Radiation Protection Institute, Nuclear Regulatory Authority (NRA), National 
Communication Authority (NCA) and Clients in the nuclear and radiological sector). 
Communication occurs via transfer of risk analysis reports and scheduled meetings. The following 
are examples of types of information supplied to different stakeholders: 
 

Topic Recipient Type of information supplied 

Risk 
assessment 

Ghana Standard 
Authority 

and Food and Drugs 
Authority 

Radiological risk associated with imported dairy products and 
fresh fish 

Risk 
assessment 

National 
Communication 

Authority 

Non-ionizing radiation risk associated with the installation and 
operation of telephone 

masts 
Risk 

assessment 

Health Facilities 
Regulatory 

Agency (HeFRA) 

Radiological risk assessment of nuclear medicine facilities 
before and during their lifetime 

operations 

Risk 
assessment 

Nuclear Regulatory 
Authority and Ghana 

Atomic 
Energy Commission 

Radiological risk assessment of occupationally exposed 
radiation workers 

Risk 
assessment 

Ports and Harbours 
Authority 

Radiological risk assessment associated X-ray Scanners at 
various ports of entry 

 
Within the Ghana Atomic Energy Commission (GAEC), the Development and Implementation of 
Risk Management Framework/Committee was undertaken. There is a process for stakeholder 
involvement in risk assessment and risk communication. A wide range of information sources of 
information have been used to inform risk analysis, and the risk assessment criteria/process follows 
international guidelines (www-pub.iaea.org; www-ns.iaea.org/standards/). Existing risk 
assessments are reviewed annually and also on demand basis. The public health risk mapping and 
capacities assessment in Ghana, which included radio-nuclear accidents as a potential hazard, is 
recognized as a resource for rapid risk analysis in case of emergency.5  
 
Other relevant monitoring 
Ghana’s 2nd National Biodiversity Strategy and Action Plan (NBSAP), published in 2015, 
prioritises an early warning system for detection of IAS, with emphasis of communication 
protocols. Similar approaches could potentially be taken up for emerging zoonotic and vectorborne 
diseases (e.g. communication protocols with veterinary services and ministry of health). Ecosystem 
health monitoring was also established as a priority in the NBSAP, aligning with Aichi Biodiversity 

                                                
5 https://www.afro.who.int/sites/default/files/2017-05/risk-mapping-and-capacities-assessment_2016_final-
report.pdf 
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Target 14. Ghana has also prioritized an early warning system (EWS) in partnership with the Green 
Climate Fund to support adaptation and resilience against climate change. This builds on prior 
EWS efforts that have included attention to well-established disease risks for cholera and malaria. 
However, this system could potentially be leveraged for wider disease scope.  
 
Risk Analysis  
The highly evident impacts on the environment through multinational mining companies 
operations are has led to displacement of Endangered Wildlife species e.g. Elephants around Goaso 
area, and similar concerns around Obuasi associated with gold mining. This has also led to the 
proliferation of invasive species like rodents which are important vectors of zoonosis. Even where 
funds have been established for reclamation, utilization has not proven feasible, and the extent of 
degradation are severe. These indicate the need for a change in process.  
 
A key finding from the assessment is that risk assessment procedures vary by 
department/institution, with differing stages of formalization of risk assessment criteria. 
Additionally, there is a lack of public transparency in assessment criteria (where available) and 
results of assessments.  
 
Priority recommendations 
• Develop a costed national wildlife disease and pathogen monitoring strategy under the Wildlife 

Division, leveraging the expertise and laboratory resources of the Veterinary Services Division. 
• Develop a policy to monitor the wildlife population (and practices that may increase contact) 

in and around Protected Areas with the aim of detecting changes in wildlife populations, and 
implement a system for reporting of wildlife morbidity and mortality events (e.g. via park 
ranger observations) for public and animal health and conservation purposes.  

• Mainstream access to (and awareness of) laboratory screening for wildlife across the Wildlife 
Division, including for rangers at National Parks.  

• Under the One Health platform, share SOPs/criteria for risk assessment across departments to 
1) provide models and promote good practices, and 2) identify any relevant scope across 
institutions in terms of environmental health risk drivers and impacts.  

• Institute a formal policy to include disease risk considerations in the land use and agricultural 
planning, including in the appraisal and refinement of potential economic development 
priorities.  

• Existing tickborne disease studies in domestic animals could be complemented by coordination 
with other environmental authorities to integrate vector ecology information, as well as 
seroprevelance studies in humans. 

• Integrate a broader set of health considerations into the EWS (e.g. for Lassa, tickborne disease, 
avian influenza), ensuring ecological information and localized sources of environmental 
change in addition to climate change are included in risk mapping, monitoring, and alerts.  
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Conclusions 
 
This project piloted two tools in Ghana. Both were intended to be country-driven and of practical 
value to make pandemic preparedness more logical and highlight key gaps and opportunities. They 
sought to be complementary but distinct from existing global tools and processes (e.g. disease 
prioritization, National Action Plans) that are highly structured and prescriptive in terms of 
methodology and (while also having many beneficial aspects) tend to overlook EID prevention 
aspects and entry points for other sectors in favor of typical public health interventions.  
 
Like the Joint External Evaluation process, which assembles a team of national and external experts 
for assessment, thoroughly conducting the full scope of this assessment in a way that yields precise 
recommendations against international best practice would require space for dedicated experts 
across all environment health disciplines (e.g. biodiversity, ecosystems, water quality and 
hydrology, entomology, radiological and nuclear, sanitation and waste management, air quality). 
The participation of colleagues from universities in Ghana was incredibly beneficial in this project, 
and one approach for future roll-out of the tool could be to assign assessors from national 
universities to leverage a broader suite of actors and experts in the country. We enthusiastically 
welcome feedback on what worked well and would could be improved to make both tools and their 
application as useful as possible.  
 
In line with the overall focus on this project on pandemic preparedness, these pilot tools were biased 
to risks and impacts related to health security and did not cover the full scope of environmental 
health topics (and took a human-centric view). For example, environmental topics such as 
sanitation, water quality, ecosystem restoration, and waste/e-waste management are also relevant 
to the health of humans and other species. Many of these issues have a potential One Health scope 
in terms of source of risk, impacts to multiple species, and management strategies. Ghana is 
encouraged to apply a One Health lens to additional topics where multisectoral coordination can 
beneficial, whether for public health, animal health, agriculture, economy, and conservation. 
 
We encourage partners to share experiences and outputs of the pilot with key stakeholders for 
broader regional and global awareness and capacity for strengthening pandemic preparedness. This 
short-term project could potentially be followed up by One Health simulation exercises to “test” 
processes, identify entry points for a wide range of sectors to reduce emerging infectious disease 
risks and impacts, and inform updates to standard operating procedures (e.g. reporting, 
investigation) as needed. Cost-benefit analyses may be a useful tool when considering budgeting 
options, particularly to support expansion of protective factors again EID risks and to promote 
optimal co-benefits of possible development strategies. The findings also indicate that specific 
interfaces could be targeted (e.g. rodent and bat hunting and trade) to operationalise One Health in 
pandemic preparedness in Ghana, including via risk mapping, field studies, and design/testing of 
risk monitoring and risk reduction strategies. Given how risk is dynamic and knowledge and 
capacity are evolving, the risk profile could be considered as a routine activity for review/updating 
(e.g. every 6-12 months) under the Ghana One Health Technical Working Group to promote shared 
understanding and multisectoral action on pandemic preparedness. 

 
We appreciate the sincere interest and commitment of all partners who have participated in this 
project, and encourage each individual and each institution to feel empowered to deliver gains in 
pandemic preparedness in Ghana. 
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Annex 1. Participants 
 
Workshop Participants (5 February 2021 and 11 March 2021) 
 
NAME INSTITUTION 
Dr Kofi Afakye FAO 
Dr. Samuel Asumah Wildlife Division 
Dr. William Adu Kuma Veterinary Services 
Dr. Andrews Asare Ghana Armed Forces 
Dr. Ebenezer Ghamli Heifer International 
Col. Samuel Bel-Nono Rtd GAF 
Capt. (Dr) J.E.K. Mawusi Ghana Armed Forces 
Reginald Tetteh Veterinary Services 
Dr Issahaku Shiraz Ghana Atomic Energy Commission 
Dr. Garba Ahmed FAO 
Dr. Christopher Tamal  WHO 
Dr. Darlington Owusu Veterinary Services 
Dr. Achempem K. K. Ghana Health Services 
Dr. Boi Kikimoto Vet. Consultant 
Dr. Patrick Abakey Veterinary Services 
Dr. Emmanuel Eshun Veterinary Services 
Mr. Hill Mends Veterinary Services 
Dr. Joseph Kofi Abuh Wildlife Division 
Dr. Dubiure Umaru Farouk  Wildlife Division 
Dr. Theophilus Odoom Vet. Laboratory 
Dr Fenteng Danso Veterinary Services 
Prof. Paa Kobena Turkson University of Ghana 
Ms. Ruth Nana Friba Arthur NADMO 
Dr. Emmanuel Arthur Ministry of Environment, Science, Technology, 

and Innovation 
Dr. Dickson Agyemang Wildlife Division 
Dr. Stephen Nteim Tamanja Dinia Accra Zoo 
Dr. Seidu Umaru  Food and Drug Authority 
Dr Bonodong Guri Ghana Atomic Energy Commission 
Dr Sylvia Squire CSIR 
Dr. Meyir Y. Ziekah Forestry Commission  
Dr. Ruth Osei Antwi  Veterinary Services 
Dr. Sidik Osuman Veterinary Services 
Dr. Getrude Aseye Asiem Veterinary Services 
Dr. Ayikoi Kofi Veterinary Services 
Mr. Farrhouk Wildlife Department 
Mr. Atsu Wildlife Department 
Mr. Stepen Tamaja Acca Zoo 
Dr. Bona Veterinary Services 
Dr. Aleje Kujoe Pong Tamale Vet Lab 
Dr. Peter Ziddah Ministry of Fisheries & Aquaculture  
Prof. Francis Anto School of Public Health, University of Ghana 
Dr. Osei Bonsu Accra Abattoir 
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Dr. Kankam Kumasi Abattoir 
Dr. Cindy Badoe EPA 
Dr. Bright Kankam CSIR Forestry 
Dr. Selorm Tetty University of Ghana 
Dr. Kwesi Ernest Amoah GES, School Health Education Programme 
Dr. Da Costa Aboagye Ghana Health Service 
Dr. Bright Kankam Forest Research Institute  
Dr. Emmanuel Cudjoe Pong Tamale Veterinary Laboratory 
Dr. Anthony Akunzule FAO 
Mr. Patrick Mawupemor Avevor WHO 
Sylvester Segbaya BreakThrough Action 
Prof. Raphael Folitse Kwame Nkrumah University of Science and 

Technology 
Dr. Chadia Wannous  OIE 
Dr. Flavie Vial APHA  
Dr. Anthony Fooks APHA 
Dr. Sharon Brookes APHA 
Dr. Franck Berthe World Bank 
Dr. Richard Suu-Ire University of Ghana 
Dr. William B. Karesh EcoHealth Alliance 
Ms. Kelly Rose Nunziata EcoHealth Alliance 
Dr. Catherine Machalaba EcoHealth Alliance 
Ms. Sarah Munro EcoHealth Alliance 

 
Additional input was kindly provided from the Nuclear Regulatory Authority and the 
National Nuclear Research Institute Nuclear Chemistry and Environmental Research Centre. 
 
The efforts of all participating institutions and individuals are greatly appreciated.  
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Annex 2. Organizational charts (for orientation) 
 
Ministry of Environment, Science, and Technology Innovation (MESTI) Organogram 
(accessed March 2021) 
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Ministry of Lands and Natural Resources Organogram  
(accessed March 2021) 
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Connection between the Veterinary Services Division and other institutions in the 
animal disease reporting system, March 2019 (VSD = Veterinary Services Division; RVO 
= Regional Veterinary Officer). VSD is under the Ministry of Food and Agriculture. Source: 
FAO, 2019. 
 
 

 
 
 
 
 
 
 
 
 
 
 
  



 41 

Ministry of Health Organogram  
(accessed March 2021) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

-END OF REPORT- 


