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I WE TRAIN BRATS TO 5AVE LIVES




APOPO

IAPOPO is a global non-profit organization registered in Bel-
gium that researches, develops and implements detection
rat technology for humanitarian purposes. Detection rats,
nicknamed HeroRATS, save lives by detecting landmines and
tuberculosis. APOPO is headquartered in Tanzania and clears
andmines in Mozambique, Angola and Cambodia, and soon in
Zimbabwe. APOPO also detects tuberculosis in Tanzania and
Mozambique and soon in Ethiopia. APOPO’s research and de-
velopment center is based in Tanzania.

Jver 60 countries suffer from the
hreat of landmines and other explosive
remnants of war that cause tragic
accidents and hold hack communities
from developing their productive land.

eanwhile, slow and inaccurate
liagnostics make tuberculosis the

orld’s higgest killer from an infectious
lisease — around 10 million people

ontract TB every year, 3 million go
ndiagnosed and 1.8 million die.
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QUALITY Demonstrating and promoting high stand-
ards in research, design, training and implementation
of detection rats technology

INNOVATION Pioneering creative research and inno-
vative solutions within a participatory learning culture

SOCIAL TRANSFORMATION Developing skills,
creating jobs, improving socio-economic and environ-
mental conditions, releasing land for development, and
combating public health issues

DIVERSITY Embracing diversity in all facets of the or-
ganization with respect to age, gender, religion, sexual
orientation, physical abilities, nationality or ethnicity
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Tuberculosis is hard to avoid where | live in Dar es Salaam.
We all know someone who has been affected in one way or
another, and often, as in the case of Juma* my colleague’s
friend, people here are not getting the attention they need.
He’d been to his local clinic a number of times but the doctors
had been unable to identify his illness. He became seriously
sick until we examined him and sent his sputum sample to the
rats. APOPO confirmed that he was TB-positive and he was
placed on immediate treatment and is now doing well. It’s Ju-
ma’s story that make my job worthwhile.

Though I've been with APOPO since 2014, it can still be painful
to see people struggle because they can’t get the right treat-
ment. | experience this every day due to my outreach work
in the city’s communities. Poverty is a key factor, and unless
international governments embrace a cheap, fast and accurate
diagnostic that they can afford, the fight with tuberculosis will
go on and on. This is where the rats come in, because they
can be integrated into existing methods which they improve
at a very low cost - a crucial factor for the economically chal-
enged countries in which we work. | am proud, therefore, to be
working alongside APOPOQO’s dedicated staff and the HeroRATs
in Tanzania and Mozambique who raised partner-clinic TB de-
tection rates by over 50 percent last year. But we won’t rest
there. APOPO is always moving forwards, and our research and
development work has improved not only the performance of
the rats and the rate of TB detection but also our understand-
ing of how to make them cost-efficient enough for constrained

DR JOSEPH SOKA
PROJECT MEDICAL OFFICER,
APOPO, DAR ES SALAAM,
TANZANIA

health authorities to take them on. The rats work on an econ-
omy of scale and our facilities can handle many more samples
because the rats work so quickly, so performance improvement
is ready and waiting.

Yet one challenge we still face is skepticism about our tech-
nology. | admit that | myself was doubtful at first: These are
rats, after all, and | had not been brought up to think of them
as our friends. This changed as soon as | saw them work. They
can check 100 samples in 20 minutes, something that takes a
ab technician using conventional microscopy about four days.
IThis is serious speed!

\We therefore invite non-partner-clinics and other policy mak-
ers within the sectors we work to embrace our HeroRATs and
offer us a chance to significantly speed up their own efforts.
Or perhaps to accompany me on a home visit to meet six-
year-old Neema*. She had a persistent cough, lost weight and
became very weak until the HeroRATs identified what her clinic
didn’t — tuberculosis. Seeing how vibrant and energetic she is
today is enough to show anyone the difference we are making.

IAPOPO is a growing and inspiring global organization that suc-
cessfully addresses two major humanitarian issues: landmines
land tuberculosis. We need to continue and scale up our efforts.
| therefore offer my sincere gratitude to all our partners and
donors for their kind and generous support. Without you we
would not be able to deliver our life-saving work.

* NAMES HAVE BEEN CHANGED FOR PRIVACY.
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Landmines are used during wars to protect strategic locations,
block enemy travel routes and slow down enemy soldiers by
physically maiming them. Yet long after conflicts end, they
remain hidden, active and indiscriminate. At more than 6,000,
annual global landmine accidents are unacceptably tragic;
78% of them involve civilians unrelated to conflicts, and 38%

(Y
), A1

Al
e B

—

3

e

Ve

lof these are children.

Every bit as tragic is the immense and negative impact posed
by landmines to the development of mine-contaminated
icountries. Vast areas are rendered off-limits, often for decades,
yet only about 3% of the land typically contains any explo-
sive material at all. The rest sits needlessly idle while terror-
ized communities are cut off from basic needs such as water {
sources, travel routes and the ability to grow crops and raise
livestock.

Yet global support for solving the landmine issue is declining.
Clearing landmines and unexploded ordnance (UXO) is pains-
taking, slow and costly. This is where APOPO fits in. By inte-
grating the HeroRATSs into conventional approaches of using
machines and human deminers with metal detectors, APOPO
significantly speeds up mine clearance. This prevents count-
less accidents and quickly returns people to their land for de-
velopment and sustenance, at a fraction of the cost, leaving
funds to address yet more tasks. ll
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GLOBAL
LANDMINES*

6,461

GLOBAL CASUALTIES
IN 2015

78%

OF ALL LANDMINE
CASUALTIES ARE CIVILIAN

58%

ARE CHILDREN

b4

COUNTRIES AND AREAS
IN THE WORLD ARE STILL
CONTAMINATED WITH
LANDMINES

* FROM THE LANDMINE
MONITOR 2016

MINE ACTICON

IAPOPO’s HeroRATs are too light to set of the landmines and
very quick at finding them, making them a perfect “tool” for
detection and clearance. They ignore scrap metal and only
detect explosives, which makes them much faster at detect-
ng landmines than conventional metal detectors. In fact, one
HeroRAT can search an area the size of a tennis court in 30
minutes - this would take a manual deminer with a metal de-
tector up to four days (depending on the levels of scrap metal
present).

SINCE APOPO BEGAN

21,099,612

TOTAL M2 OF LAND GIVEN BACK TO
LOCAL COMMUNITIES

19,454

LANDMINES FOUND AND DESTROYED

8,703

UXO FOUND AND DESTROYED

4,667

CLUSTER MUNITIONS FOUND AND DESTROYED




MINE ACTION

2016 was a challenging yet productive year for APOPO Mine
lAction. In Cambodia the HeroRATs began mine clearance ef-
forts alongside our partner the Cambodian Mine Action Centre
(CMAQ), the first time they have been deployed outside of Af-
rica. After rigorous evaluation by CMAC, the rats were given a
green light and proceeded to significantly speed up mine clear-
ance throughout the year. The success of this valued partner-
ship has prompted APOPO to invest more into strengthening
the strong bond between the two and APOPO aims to have
approximately thirty rats in Cambodia by the end of 2017.

In 2016, APOPO also initiated its mine action program in
Colombia. APOPO has partnered with the Colombian organ-
ization Campafna Colombiana Contra Minas (CCCM) to jointly
establish a relevant and efficient survey and clearance capac-
ity that can help speed up the process to clear mines. Most
mines in Colombia are improvised and are largely free from
metal making them almost undetectable to normal mine de-
tectors, a drawback that mine detection rats do not face since
they detect the scent of explosives. APOPO hopes to bring the
rats into the country in the foreseeable future.

APOPO, Mozambique, quickly became one of the principle
mine action service providers in the country after its arrival
in 2003. Since the mine-free announcement in 2015, APOPO
has continued with operations following a request by authori-
ties to clear areas around several old ammunition bunkers that
exploded and littered thousands of unexploded ordnance over

~UUMMAR

arge inhabited areas. This task will continue into 2017.

IAPOPO has also been asked by the Government of Zimbabwe
to clear 36 linear km of high-density minefields along the Mo-
zambican border, a task that will take several years. Opera-
tions will begin in 2017.

In Angola, APOPO has a partnership with Norwegian Peo-
ples Aid (NPA) to provide rat teams and a brush cutter while
NPA supports with management and other operational com-
ponents. Despite the hardship of conducting mine action in
)Angola, APOPO is committed to maintain its mine action pro-
gram. The humanitarian impact from clearing landmines in
)Angola by far exceeds that in most other mine affected coun-
tries.

MORE THAN RATS

Often perceived as “the NGO that trains and uses rats to detect
andmines”, APOPO is much more. Mine Action comprises of
multiple activities, assets and methodologies. APOPO is first
and foremost a mine action organization that makes use of
any asset and methodology to increase efficiency. Trained
African giant pouched rats are a vital and unique component
that perform best when used alongside other assets (such as
metal detectors and machines).

IAPOPO can offer mine action stakeholders unique technologies
and methodologies, including rats, land release methodology

HAVARD BACH
HEAD OF MINE ACTION

and competence/capacity building. In 2017 we will focus fully
on establishing new and fruitful partnerships with national and
nternational NGOs and organizations. APOPO welcomes any
potential modalities of cooperation. The strengths of APOPO
have proven effect when combined with the strengths of other
organizations for a more efficient overall land release process.

IAPPLIED LAND RELEASE

Land release methodology remains the most important frame-
work for all of APOPOs survey and clearance activities and is
endorsed by International Mine Action Standards (IMAS). Ef-
fective land release methodology promotes maximum release
of land from the survey process, thus leaving much smaller,
well-defined areas for the costlier and more time consum-
ng clearance that uses an integrated combination of assets
such as rats, metal detectors and machines. Failing to apply a
well-designed and tailored land release methodology typically
results in excess clearance of land that could have been relia-
bly predicted mine free, adding costs and reducing the speed
of releasing land. APOPO shares its land release methodol-
ogy with partners and national authorities to ensure that the
methodology is also endorsed by host nations. M




GLORIA TIKI MOZAMBIQUE

"We lived with landmines
since the war. They protected the
power lines and pylons hehind us, right
on our hack doorstep. My daughters
ould hardly rememher when it
as safe for them to play and my
grandchildren knew no different at all.

he land is our most productive
farmland, but we couldn’t work on it.

But we got desperate and planted

rops closer to the pylons. To work
and when any second something might
explode and kill you is terrifying.

ow APOPO has cleared them away.
e are so relieved.”

TEKIMITI GILBERT
PROGRAM MANAGER
MA COLOMBIA

MINE ACTION

In late 2016, APOPO registered as an NGO in Colombia and
asked the government to consider an agreement to introduce
its mine detection rats into national mine action standards.
IAPOPO is also providing technical assistance with training and
monitoring support to Campafia Colombiana Contra Minas (a
Colombian Mine Action NGO). The deminer training
consists of Non Technical Survey, Deminer,
Section Leader and Team Leader Courses.
Once teams are tested and accredited, they
are authorized by the Colombian Mine Action
Authority to conduct survey and clearance work
throughout the country.

Colombia’s landmine and explosive remnants of
\war problem is the result of more than five dec-

ades of conflict with non-state armed groups.

IThe full extent of contamination remains

lvague, although the national database reports

that atleast 30 of the country’s 32 departments
have a mine threat. Up until December 2016, the official gov-
ernment record shows there has been a total of 11,460 land-
mine casualties—2,266 people died and 9,194 were injured.
IThis places Colombia second in the world only to Afghanistan
in terms of annual landmine casualties.

IThe landmine problem throughout the country consists of im-
provised homemade mines that are mostly plastic and glass
bottles filled with explosives and that contain very little metal.

They are extremely difficult to detect by a metal detector,
which is the standard method used in the country. Colombian
mine action consists of digging 6-inch-deep, 1-meter-wide
trenches slowly across mine-contaminated areas, clearing
only about 6 square meters per day. The APOPO HeroRATs
are perfect for this situation, as they search only for explosive
scent and can detect the metal-free landmines. One HeroRAT
can search an area the size of a tennis court in just 30 minutes.




INE ACTION
AMBODIA

The first APOPO mine-detection rats arrived in Cambodia in
September 2015 and were put through three months of rig-
prous testing by APOPQ’s partner, the Cambodia Mine Action
Center (CMAC). The rats went on to help clear 573,256 square
meters across seven minefields in 2016 further cementing the
highly valued partnership with CMAC, who have shown them-
selves to be a supportive partner. The success of this partner-
ship has prompted APOPO to invest more into strengthening
the strong bond between the two and APOPO aims to have
approximately 30 rats in Cambodia by the end of 2017.

Joint APOPO/CMAC operations are carried out in the Srey
Nour Area of Siem Reap, where suspect land had not been
used for almost 30 years. Much-needed safe land was returned
back to the communities as quickly and cost-effectively as
possible. One of these areas was completely cleared in just

diately planted rice crops on it. Unlike manual deminers

with a metal detector, the rats ignore all the scrap metal

ying around and only target the scent of explosives.
s They provide immediate and

scrap metal. The saved time and
costs is then being used for fur-

“w\ "{‘. ther lifesaving work. I

PAUL MCCARTHY
PROGRAM MANAGER MA CAMBODIA

(ANNUAL REPORT

17 days and handed back to the local residents, who imme- I

accurate indications of explo-
sives without false alarms from




- LEAV SAM DEPUTY VILLAGE CHIEF FOR KHNAR PHTUOL, NEAR SIEM REAP, CAMBODIA

“Today I am a happy man hecause APOPO and CMAC

finished clearing another minefield near our community.

hese fields are where we grow our rice and cassava
and raise our livestock. Our children play in them or

alk through them to get to school.

e have to use them hecause we have no choice:

e have to feed ourselves. We know that landmines
exist there hecause of past accidents with our precious
ows, and we avoided those areas, hut you never know

APOPO found seven landmines in the fields closest to my

ouse. They were in places that we have ploughed and
planted for the last 20 years. How we have not had an
accident, I don't know. We were very shaken.

But now we are all overjoyed. We can plant crops, our
hildren can play and we can rear our goats and cows
pver all the land without heing scared any more.

hank you APOPO and CMAC!”

PHASE 1

SQUARE METERS OF
TEST BOX PER RAT

HIDDEN MINES PER BOX
ALL 14 RATS PASSED

PHASE 2

SQUARE METERS SEARCHED

LANDMINES FOUND

UXO FOUND

ITEMS FOUND BY CMAC
AFTER RAT SEARCH

COST EFFICIENCY

A detailed cost analysis showed that the MDR driven
teams were 3 times as cost effective compared to man-
ual teams when a monthly leasing price of $500 per
rat per month is considered.

0.31 curo/ve 0.93 curo/ve
BUSHCUTTER + BUSHCUTTER +
RAT TEAM MANUAL TEAM

Before deploying APOPO’s Mine Detection Rats to the
Cambodia minefields, CMAC carried out 2 phases of
extensive testing on their performance.

In phase 1, each rat had to detect all 6 mines hidden in a
training area of 400 m2. All 14 passed.

In phase 2, the rats were deployed on an operational mine-
field and were quality controlled for a period of 3 months
by CMAC who checked the zones after the rats, using metal
detectors. Two rats were deployed per zone to qualify for
IMAS “full clearance” and a total area of 52,000m? was
searched. 11 landmines and 3 UXO were found and both
rats on each zone indicated above the explosive items, only
making 3 false indications throughout the whole period.
The shadowing CMAC manual teams did not find any ex-
plosive items missed by the rats and CMAC gave the rats a
full vote of confidence and a green light to proceed.

For the remaining eight months of 2016, APOPO’s MDR
sniffed out 67 additional explosive devices, including 43
mines and 24 UXOs, hidden within 225,415m2. A 25%
quality control check with metal detectors revealed that
the MDR did not leave any explosive items undetected.
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ASHLEY FITZPATRICK
DEPUTY REGIONAL MANAGER,
APOPO MA AFRICA

Mozambique was one of the most severely mine-affected countries in the world, but in
2015 it was declared free of all known landmines with the completion of humanitarian
demining. However, in 2016 the Instituto Nacional de Desminagem (IND) once again
called on APOPOQO’s capacity and expertise for ‘residual risk’ tasks on private or gov-
lernment land. APOPO Mozambique spent 2016 clearing hazardous items from a for-
mer ammunitions store that Mozambique’s Ministry of Environment is transforming into
@ nature reserve, education and tourism center — the Malhazine Ecological Park.

IA series of uncontrolled explosions in 2007 scattered dangerous ammunition across the site.
IAPOPQO’s operations in the bunkers began in August 2015 and lasted nearly 18 months. APOPO
used a combination of manual clearance teams, machines and mine-detection rats to clear the
bunkers efficiently and effectively. The rats showed a very high level of proficiency detecting
a high concentration of different odors in this setting and significantly speeded up clearance
loperations. Together with the IND and the Comissdo Instaladora do Parque Ecolégico de
Maputo (CIPEM), on December 13, 2016, APOPO handed over the 12 bunkers that it cleared
lof explosive items.

In total, APOPO safely cleared and destroyed 38,828 ammunitions from the site, weighing
90,429 kilograms or over 90 tons. More than 360,000 people live in the district of Kamubuk-
wane where the Malhazine Complex is located, and completion of this task marked an impor-
tant milestone toward resolving the dangerous ammunitions contamination. !
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[l BUNKER

MANUAL DEMINERS CHECK MDR CHECK BATTLE AREA CLEARANCE

MAPUTO CASE STUDY

Mechanical preparation - three armoured machines were deployed to
conduct ground preparation/vegetation cutting to prepare soil inspec-
tion areas and in the bunker centres, vegetation clearance surrounding
areas of each bunker prior to deploying manual and MDR assets for
sub-surface clearance, soil excavation from bunker and transport to in-
spection areas for manual processing and verification.

Manual clearance - manual deminers with metal detectors were de-
ployed to clear 25 metres out in all directions from the centre of each
bunker to the start line of MDR designated clearance areas.

Mine detection rats (MDR) - MDR were used to clear an area of 25
metres out in all directions around each bunker beginning at 25 metres
from the bunker centre.

Battle area clearance (BAC) - complete visual check in all remaining
areas, and to verify and inspect soil excavated from the bunkers.

COST EFFICIENCY

An analysis of the cost of the different assets versus their output
reveals that MDR should be used as the primary clearance asset
whenever possible, even during Battle Area Clearance (BAC).
The number of manual deminers should be scaled for a good
balance with the number of rats.

1.85 Euro/m?

BUSHCUTTER +
MANUAL TEAM

.o

1.41 cuno/m?
BUSHCUTTER +
MDR DRIVEN TEAM
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90 TONS DESTROYED

Overall 90-plus tons of explosives were found and destroyed
at the Malhazine bunker complex.

Some items were highly degraded and fused, making them dangerous and
unstahle; others were not fused and in relatively good condition. Due to
the trauma the local community suffered during the two main explosions
in 1985 and 2007, APOPO is not permitted to make in-situ demolitions for
fear of mass panic in the densely populated areas nearhy. For this reason,

APOPO carried out the demolitions at the designated Central Demolition Site
(CDS) in Moambha, ahout 70km from Malhazine.

Each demolition day the explosives were carefully prepared and packed,
then moved to the demolition site with a police escort and local government
officials. APOPO carried out conirolled demolitions once or twice a week
until all the items were destroyed.
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MINE ACT
ANGOLA

Following 27 years of civil war, Angola is littered with land-
mines and other explosive items that have claimed countless
lives and left people living in fear. Since 2013, APOPO and
partner Norwegian People’s Aid (NPA) have worked across
the country to clear minefields and help communities safely
rebuild their lives and livelihoods. In 2016, APOPO and NPA
cleared areas in Ngola Luige Il and Ill, and another in Malanje
in the northwest of the country. Malanje was a border task,
clearing the site of an old military outpost. Deminers with

8

metal detectors quickly found landmines laid in defense of ‘_ =

the outpost. Vast surrounding areas that were important |
for local agriculture had to be checked for explosives too, [
but using metal detectors would have been too slow and
costly. However, APOPO’s mine-detection rats were able {

to quickly scour the area, finding some unexpected ex-
plosives along the way and enabling it to be freed to local
communities ahead of schedule.

In Ngola Luige I, Il and lll, the rats helped clear land sur-
frounding the small towns, finding a landmine not 20 meters
from a school. These are typical Angolan rural townships
that have been boxed in by dangerous minefields, leaving
them unable to expand and develop. The whole area has
now been declared safe. The school is building a foot- _~ -
ball field, and residential and business expansion is .
now planned as more people return from the city to

help develop the towns.

ANNUAL REPORT




ANGOLA/CONGO
BORDER TASK

fter brush-cutters cleared overgrowth, deminers
ith metal detectors carried out search and clear-
nce where landmines and UXO were expected,
s well as in the battle zone. The rats then went to
ork in the wider surrounding areas where explo-
ive material was expected but not certain.

he rats checked a vast area and found a number of
XO. Due to their speed, the whole task was finished
ix months faster than if teams were using only metal
etectors, producing significant cost and time savings
hat were rolled over to help other communities. The
otal area in which explosives were found constituted
tiny percentage of the whole site, illustrating the
ragedy of communities all around the world that for
ecades are needlessly being held back from using
heir land.

he area will now be developed into a transnational
arket—farmers of the surrounding agricultural land
ill benefit from supplying market needs. The whole
egion is expected to become a vibrant, developed
rading area that will boost the local economy from
ractically zero production over the last four decades.

THE BORDER MINEFIELDS
BETWEEN MOZAMBIQUE AND ZIMBABWE
Zimbabwe is among the most heavily landmine im-
pacted countries in the world having inherited around
1.5 million landmines from the war of independence
in the 1970’s, laid along 766 km of the Zambian
and Mozambican borders. Despite good progress
in landmine clearance there is still more than 200
km? minefields that pose a threat to local commu-
nities. The Zimbabwe Mine Action Center (ZIMAQ),
since the war over 1,550 people have been killed by
mine-related accidents and another 2,000 injured,
hilst over 120,000 head of livestock have died.
Hidden landmines exist in the immediate proxim-
ity of houses, schools, and health clinics, access to
prime agricultural land is denied to farmers, and
communities are often separated from their pri-
mary water sources. .

In 2016 APOPO signed an agreement with ZIMAC

and the Ministry of Defence granting permission

to work in Zimbabwe and was tasked with sur-

veyance and clearance of a 35 km long stretch

of minefield, between the Sango border post and

Crocks Corner. Preparations for setting up the pro-
gramme and a minefield assessment were undertaken

in 2016. APOPO will recruit and train deminers and man-
agement staff from Zimbabwe during first half of 2017. The
operational capacity of APOPO is expected to be a mix of man-
ual demining teams and rat teams. APOPO initially plans to
employ and train 55 Zimbabwean staff over the course of the

L]
|
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2016 GLOBAL IMPACT

961,946 882

TOTAL M2 OF LAND
GIVEN BACK TO LOCAL
COMMUNITIES

# 33,812 37

UXO FOUND
AND DESTROYED

ANNUAL REPORT

LANDMINES FOUND
AND DESTROYED

HERORATS DEPLOYED

FIGHTING LANDMINE=




2016 GLOBAL IMPACT - J‘BINE T“bﬁ“““.ﬂ“ﬂll‘

08,415

SAMPLES SCREENED
BY RATS

50,714 1,764

PRESUMPTIVE TB ADDITIONAL TB PATIENTS
PATIENTS SCREENED DETECTED BY RATS
BY RATS

2b,460 45

POTENTIAL INFECTIONS HERORATS WORKING
PREVENTED TO DETECT TB




TUBERCGULOSIS DETE

In late 2015, the World Health Organization (WHO) announced HERORAT TB FACT
that tuberculosis now kills more people per year than HIV/AIDS

lor malaria. In 2016 there were 10.4 million new TB patients

globally, and 1.8 million people died from the disease. The ]_DU
WHO has listed 30 countries as ‘High TB-Burden,” including
ITanzania and Mozambique, where APOPO already operates. SAMPLES

In many countries, the conventional method of diagnosing IN 2[]

tuberculosis is inadequate, resulting in a poor rate of global MINUTES

decline of the disease. The HeroRATSs’ unique speed and sensi-

tivity combined with conventional TB diagnostics is a powerful THE HERORATS CAN CHECK

icombo that’s proven to increase detection rates in public clin- 100 SPUTUM SAMPLES IN

ics by over 40% in 2016. This means more TB-positive people 20 MINUTES. THIS CAN

who have been missed by clinics are now put on life-saving TAKE A LABORATORY

treatment before they can infect other people and prolong the TECHNICIAN IN A PUBLIC

\vicious cycle of tuberculosis. CLINIC UP TO FOUR DAYS
USING CONVENTIONAL

IAPOPQO’s TB-detecting HeroRATs offset the low sensitivity of MICROSCOPY.

iconventional methods by rechecking the samples that the clin-

ics already tested and finding additional TB-positive patients DUE TO THE SPEED AND

who were missed. The results are sent back to clinics within 24 SENSITIVITY OF THE

hours. A HeroRAT can check 100 sputum samples for tubercu- HERORATS, MORE PEOPLE

osisinjust 20 minutes - a job that would take a lab technician ARE STARTING TREATMENT

using conventional microscopy up to four days. The speed of AND GETTING THEIR LIVES

the HeroRATSs is a crucial factor in reducing costs and getting BACK ON TRACK

people treatment as soon as possible. M EVERY DAY.
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KEEPING FAMILIES
TOGETHER

"When my wife was near the end
of her pregnancy with our daughter,
I started to feel pain in my chest.
I had sore joints and I hegan losing
weight. I am a mechanic and a truck
driver, transporting heavy loads
to neighhoring countries.
It's a dangerous joh if you are
not fit and alert.

went to a clinic for a TB

est but the result was negative.
y wife was nearing her due date and
couldn’t work and didn't know how

o get hetter. I was afraid I might give

hem my disease so I moved away to my

ather’s house. While staying there I got
call from the clinic explaining that the
POPO rats had detected tuberculosis

n my sputum sample. Rats! I couldn't
elieve it! But I started treatment

nd improved immediately.”

“l1 am very grateful for all

the efforis of APOPO and

ABDULRAHMAN SALUM DAR ES SALAAM I .
the HeroRATSs. Without

. them, I surely wouldn't
see my daughter grow up.”

E—— -




IAPOPQO’s TB detection programs continued to have a sig-
nificant impact in 2016. APOPO’s innovative TB detection
HeroRATs work with unique speed and sensitivity, and when
combined with conventional TB diagnostics, they detected
an additional 1,114 TB-positive patients in Tanzania and in-
creased detection rates of public clinics by 36%. In Maputo,
the rats detected 650 additional TB-positive patients, increas-
ing the detection rates of public clinics by 57% - the largest
contribution to case detection in Maputo since the program
began. This means that more TB-positive people who have
been missed by public clinics are now put on life-saving treat-
ment before they can infect other people and prolong the vi-
icious cycle of TB.

ANNUAL REPORT

DR CHRISTIAAN MULDER
HEAD OF TB DETECTION

FROM
THE ONSET

200,508

PRESUMPTIVE TB
PATIENTS SCREENED
BY RATS

11,002

ADDITIONAL
TB PATIENTS DETECTED
BY RATS

165,030

POTENTIAL INFECTIONS
PREVENTED

TECTION SUMMARY
TB DET LG

24-HOUR RESULTS

n November 2016, APOPO Tanzania opened
ts new TB Detection Facility in Dar es Salaam
to implement its new strategy of providing
diagnostic results within 24 hours. Ten TB-
detecting HeroRATSs work at the lab alongside
12 staff made up of rat handlers and lab tech-
nicians.

Despite being curable and preventable, tu-
berculosis is a deadly infection of the lungs
that kills more than 30,000 people in Tan-
rania every year. Over 30% of all estimated
TB cases are not detected or treated properly.
The failure to identify these patients makes it
very difficult to reduce the spread of the dis-
pase, because an untreated TB-positive pa-
tient can pass the disease to up to 15 people
within a year, creating an endless cycle.

The new facility will deliver APOPO results
within 24 hours so patients get them when
they return to clinic for their standard results,
significantly increasing the number of people
getting on treatment. In fact, the same model
has been implemented at the APOPO facility

n Maputo, Mozambique, since October 2015.
||
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UCY CHESIRE TUBERCULOSIS ADVOCACY CONSORTIUM,
ENYA

"The APOPO model of TB detection

sing rats is amazing considering
hat they were able to confirm
1,764 suspect TB patients this year,
hat had initially heen missed hy
heir local clinics.

I look forward to seeing the APOPO
B detection operations expand to

even more countries in Africa next
ear putting more people on life

saving treatment and hreaking

he tuherculosis vicious cycle.”

In November 2016, APOPO signed a partnership agreement
with the Armauer Hansen Research Institute (AHRI). In collab-
oration with the Addis Ababa Health Bureau the project aims
to screen presumptive pulmonary TB patients living in the cap-
ital, Addis Ababa, using the APOPO TB-detection rats.

Like most Sub-Saharan African countries, the case detection
rate in Ethiopia is far from the global target of 70%, and it is
one of the 30 high-TB-burden countries with a prevalence of
192/100,000 of the population (WHO, 2016). In addition to
the nationwide coverage of the DOTS (Directly Observed Treat-
ment, Short Course) strategy, Ethiopia launched a complemen-

DR NEGUSSIE BENE
PROGRAM MANAGER TB
ETHIOPIA

TE DETECGTION ETHIOPIA

tary approach to reach TB patients through health extension
workers. But despite all these efforts, TB remains one of the
major public-health challenges Ethiopia is currently facing.

IAPOPO will replicate its success in Tanzania and Mozambique
n enhanced TB-case-finding in Ethiopia to contribute to the
national effort to contain the spread of the disease. The Fed-
eral Ministry of Health proposed a partnership with AHRI, an
Autonomous federal government organization mandated to
undertake biomedical, clinical and medical biotechnology re-
search, and to adopt and implement scientific technologies to
mprove clinical care, health and well-being of the public as
well as conduct clinical trials on new and improved medical
diagnostic methods, vaccines and drugs.

APOPQO’s HeroRATs will also screen 52,500 inmates in 35
Ethiopian prisons. This project will be implemented in col-
aboration with the German Leprosy & TB Relief Association
GLRA) in Ethiopia, the Federal Prison Administration and the
National TB Control Program. M




The APOPO TB Tanzania program expanded its laboratory
base to two geographic locations in Tanzania in 2016. The new
state-of the-art TB-detection rats facility was opened in Dar es
Salaam to speed up TB screening, provide 24-hour results and
ncrease coverage of TB-suspect patients in the city. An extra
1,114 TB-positive patients who had been misdiagnosed in
ocal clinics were detected, and 774 started immediate treat-
ment for tuberculosis. This prevented possible transmission of
the disease to up to 11,610 people within a year.

IThe Morogoro TB Detection facility currently tests TB-suspect
samples from four nearby clinics but in 2017 expects to add
another eleven. It will also be focusing on research studies, as
detailed on the research and development pages.

E-COMPLIANCE INNOVATION

APOPO and its partners MUKIKUTE and OPASHA began a
project focusing on treatment initiation and adherence using
‘e-compliance” technology for patients whom APOPO iden-
tified as TB-positive. MUKIKUTE is a volunteer organization
of community health workers who are all former patients
of tuberculosis. These volunteers, using software and tablet
technology supplied by OpASHA, carried out efficient tracking
of patients and monitored how well they stuck to treatment.
IThe e-compliance project will generate more accurate data
for measuring the impact of APOPO’s TB-detection interven-
tion and will also provide general treatment-adherence data
for patients in Dar es Salaam. MUKIKUTE volunteers received

TB DETECTION TANZ

training on e-compliance,
and over 2,600 patients
will be tracked in coming
years of this project.

10,000 PATIENTS

In May 2016, APOPO
reached a landmark of
identifying 10,000 TB-
positive patients in
Mozambique and Tan-

DR GEORGIES MGODE
PROGRAM MANAGER TB
TANZANIA zania who were ini-

tially misdiagnosed
by their local clinics.

In Sub-Saharan Africa, public clinics use conventional
methods to detect tuberculosis, such as microscopy,
which is only 20% to 60% accurate. Throw in other
limitations such as power cuts, lack of trained staff,
lack of supplies and the slow method of diagnosis,
and the result is that around 50% of all TB-positive
patients who visit the clinics are sent home with a nega-
tive diagnosis. Not only will this eventually prove fatal to the
patient, but someone with tuberculosis who is not treated can
infect up to 15 other people within a year. That means that
IAPOPO has potentially halted 150,000 further infections since
operations began.

|
]
o

il




TB DETECTION
MOZAMBIQUE

The APOPO Mozambique TB Detection Program covers all TB-suspect micros-
copy samples submitted at public clinics in the city of Maputo. In 2016, the
HeroRATs detected a high humber of TB-positive patients who had previously
been misdiagnosed by the clinics.

To improve treatment rates as well as detection rates, APOPO embarked on a
24-hour result-delivery strategy involving daily collection of samples and subse-
quent evaluation by the rats. Fluorescence microscopy verification at the APOPO
laboratory was carried out on ‘rat suspect’ samples, and TB-positive results were
delivered by phone to the clinics early the next morning, with hard copies arriving
later the same day. The 24-hour strategy allows patients to get accurate results
when they return to the clinic for their standard clinic test results, allowing
more patients to get on treatment immediately.

While an increase of 10% to 15% in the treatment-initiation rate was

observed, the new strategy also uncovered that a significant proportion

of patients never return to pick up their results. This demonstrates the

need for a better understanding of the social and economic factors such

as TB stigma and transport costs affecting patient access to health care.

APOPO has begun collaboration with researchers from the Vrije University

in the Netherlands to conduct a survey to investigate these factors and to
design strategies and policies to address them.

A study to screen prison inmates from facilities in Southern Mozambique was
completed in July. The APOPO HeroRats confirmed their potential as an impor-
tant tool in mass-screening programs for high-risk groups, as they were more
sensitive than clinical questionnaires in identifying TB-suspect individuals. The
study report will be published in 2017. Il

DR EMILIO VALVERDE
PROGRAM MANAGER TB
MOZAMBIQUE




. ORGE ARMANDO MBOANA APOPO MOTORBIKE COURIER, MOZAMBIQUE

"As a motorhike courier,

sometimes ride 120 kilometers
a week collecting sputum samples
from our partner clinics.
y hike is always in good condition
so that I don't let anyone down.
check the samples are properly
stored and patient data has heen
arefully recorded hefore I leave.
Safety is my priority, and I take
- | pride in delivering the samples to
he APOPO lah every day knowing
hat the rats will save the lives
pf misdiagnosed patients.”




RESIDENT {1V A
ISIT

In June 2016, the APOPO
Maputo TB team was hon-
ored to receive His Excel-
ency Filipe Jacinto Nyusi,
the president of the Re-
public of Mozambique at
the APOPO facility. The
president visited several r
projects in different de-
partments at the Eduardo
Mondlane University, the
oldest and largest university
in Mozambique and APOPO’s
partner along with the Ministry
of Health. His visit gave APOPO

the opportunity to demonstrate
at the highest level the importance
of the HeroRATs in the national
ITB-detection program and how their b |
incredible sense of smell truly saves

ives. ll |

WISHES COME TRUE

e 2016 World Innovation Summit

for Health (WISH) took place at the
Jatar National Convention Center

n November. WISH hrings together
niernationally renowned health-care
experts, government officials and
advisory groups to take an in-depth look
at some of the most pressing health
hallenges in the world today.

APOPO exhihited its innovative TB
liagnostics to some of the world's
eading health experts, decision-makers
and media as a part of the “Innovation
Showcase.”

"APOPO is already making a difference
o people’s lives all over the word.

e WISH conference is an excellent
howcase that allows us to bring our
ork to a more glohal audience.”

HARLIE RICHTER APOPO U.S. DIRECTOR




CENTER

Trained rats were not required for the majority of the year, en-
abling breathing space for the training team to review and im-
prove methods and prepare for major changes on the horizon.

Enhancements to the landmine detection training included the
addition of more “blind” landmines in our training field. Blind
andmines are unmarked so even the trainers are unaware
of their location and rats are not rewarded for finding them.
Blind training more closely aligns to the real minefield sce-
nario, better preparing the rats for accreditation and making
for a smoother transition to live operations. On the same lines,
the rotation of trainers handling the rats was also stepped up,
pgain shortening the rat’s acclimation time when they arrive
at their new locations with new handlers.

With the help of subtle improvement in the breeding program,
pur family of HeroRATSs rapidly grew to support APOPO opera-
tions. Six expert rats joined the TB-detection team in Mozam-
bique, while ten more spearheaded TB-detection in our new
Dar es Salaam lab and still others were bred to lead the new
team in Ethiopia. Eight rats were accredited in preparation to
oin the mine action program in Cambodia with sixteen others
readied to join the same team in the new year. Additionally, a
humber of rats were bred to support the expansion and focus
bn research and developmentin 2017.

TANZANIA TRAINING

DR CYNTHIA FAST
\ HEAD OF TRAINING AND
A BEHAVIORAL RESEARCH




ANIMAL
ELFARE

TREATED LIKE THE HEROES THEY ARE d
Each of our rats is considered a highly valuable asset, and

animal welfare is our top priority. They are extremely well
cared for, receiving excellent nutrition, regular exer-

cise, stimulation and enrichment, and loving atten-

tion from our expert handlers.

The HeroRAT diet consists of high-quality rodent

pellets, fresh peanuts, plenty of fresh fruits and
vegetables, small sun-dried fish and clean water

that is regularly infused with extra vitamins and min-
erals to boost the rats’ immune systems. Our expert
rat handlers are trained in basic nursing care and rat
first aid. Routine care includes daily observations of in-
dividual animals, weekly health inspections and regular
prevention treatments for common parasites. Every week
a vet inspects the rats. When necessary, sick or injured rats
are interned at the APOPO sick bay.

To stimulate and enrich our rats’ lives, HeroRAT cages
include complexity, challenges, exercise wheels and toys
rather than just plenty of space. The rats also get 20 min-
utes a day (plus working time) outside their cagesin a se-
ries of large shaded play enclosures containing elevated
platforms with ramps, climbing branches and ropes,
tunnels and an exercise wheel. ll




ESEARCH AND DEVELOPME, ¥ §

NGOINT STUDIES

IACCURACY STUDY

In 2016 we studied the accuracy of TB detection rats by com-
paring them with 1) the standard technology used in clinics
(smear microscopy), 2) GeneXpert (very accurate but expen-
sive) and 3) the gold-standard definitive culture (slow and ex-
pensive). This study found that the rats are significantly more
sensitive than the smear microscopy used in clinics, that is,
they are more likely to find TB-positive samples. Our results
also revealed that having all rat-assessed samples re-tested
using GeneXpert led to the greatest discovery of patients com-
pared to all the possible combinations of follow-up diagnostic
tests after rat-assessment.

DR CYNTHIA FAST
HEAD OF TRAINING AND
BEHAVIORAL RESEARCH

ANNUAL REPORT

OLATILE ORGANIC COMPOUNDS (VOCS)
APOPO is continuing fundamental research into what the rats
actually smell through collaboration with the Max Planck In-
stitute and Braunschweig University. TB Detection rats make
heir decisions based on what VOCs have been paired with
ood in the past, but human sputum samples contain many
other substances that emit VOCs in addition to the TB bacte-
ria. We currently train our rats to indicate over samples that
ere found positive by clinics. These samples are not stand-
ardized (especially with regards to additional VOCs that may
be present) and may cause idiosyncrasies between rats in de-
ection of a single sample. Thus, our VOC research may allow
us to isolate the TB-specific compounds the rats are able to
detect. Importantly, these compounds could then be used dur-
ing training as standardized samples to dramatically enhance
rat-detection performance.




GENERALIZATION AND INDICATION TIMES

Over the years, APOPO has developed and partially automated
its ‘line cage’ for training and deploying TB-detection rats.
IAPOPO is also currently using this apparatus to investigate
the basic variables that influence training success as well as
explore alternative training paradigms. This research is con-
ducted with well-defined scent samples commonly used in the
fragrance industry, and is generously supported by the Philan-
thropic Foundation Firmenich Family.

Some variables under investigation include 1) the optimal indi-
cation time, 2) the interaction between target prevalence and
reinforcement rate, as well as 3) the rat’s ability to generalize
from single-to-multiple, multiple-to-single, and related scent
compounds. In our current line cage, the rat indicates a target
sample by interrupting a photobeam with its nose. Our re-
Kearch revealed that indication times of 3 to 4 seconds produce
eptimal rat performance. A very low indication time increased
the sensitivity but decreased the specificity, and vice versa for
@ longer indication time. We also found that Cricetomys An-
sorgei rats are capable of detecting highly diluted samples of
extremely low concentrations of the pure scents.

[The alternative training paradigms we are investigating explore
the possibility of quickly retraining rats on new target scents.
This ability might prove beneficial when urgent demands for
detection occur. As a first step, this research examined the rat’s
ability to detect multiple target scents. Next, it explores how
quickly rats can be retrained to new target scents. Finally, the
possibility of rats ‘matching’ newly presented target scents
from an array of samples will be investigated.

LOW-PREVALENCE POPULATIONS
APOPO conducted research to evaluate the potential for detec-
ion rats to serve as the initial test for mass-screening activi-
ies of high-risk populations. For this study, 4,000 prisoners in
Maputo and Morogoro were tested by the rats and by GeneX-
pert. In these populations, actual prevalence of TB is very low,
ranging from 0.3% to 2%, as opposed to the 10% to 25% at
B clinics. As part of this project, we initially trained the rats to
continue working, even when they received very few rewards
during each session. The results of this study are currently
being analyzed, but initial results suggest that rats are able
to assess sample sets with very low
target prevalence while maintain-
ing a similar degree of accuracy. Ml

HAYLEE ELLIS
BEHAVIORAL RESEARCHER
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ALBERT CAROL
RAT HANDLER

BITUATION
IST

ace rat in pocket and carry around site
* Place rubher gloves near rat and allow to sniff
* Coffee and tea: move toward rat, allow to sniff
* Dther trainer: move toward rat, pick up, handle
* Place rat on hicycle and allow to explore
* Place rat on/near flowers and hushes, allow to explore
» Motorcycle (engine off): place rat on and near,
allow to explore
* Soda: move toward rat, allow to sniff
* Nearhy footsteps: move toward rat, gradually louder

I

\ig

;.

* Harness: place a small harness on the rat
then remove it

* Cellphone ringing: move toward rat,
allow to sniff/explore

"GETTING TO
KNOW YOU

A rat litter is generally between one and five pups that re-
main undisturbed with their mothers for four weeks before
they begin their training. In the fifth week, the pups begin
“socialization.” We gently carry them around, introducing
them to sights, sounds, smells and noises to get them used
to the training environment and their handlers.

Handling a rat needs to be carried out firmly, yet with a
gentle touch. Our rats do not like to feel exposed - they
need to feel comfortable and secure, so they are held in a
way that supports their large frame and are carried close
to the human body. M




IAPOPO’s HeroRATSs are African giant pouched rats (Cricetomys
IAnsorgei). This large muroid rodent is found throughout most
of sub-Saharan Africa. HeroRATs are omnivorous and mainly
nocturnal. Their long heads have large ears, and the rats get
their name from cheek pouches that they use to store and
carry food. They have a long bare tail, with a white tip. The
body is covered with buff-colored, relatively long fur with pale
under parts. These little heroes weigh about a kilo, which is too
ight to set off landmines. M

CLICK!

Basic training begins at seven weeks. It’s here that the young
ats first hear clickers and receive rewards. Once the rats have
accomplished basic clicker training, they are trained to dis-
riminate between everyday smells and their target scent (ei-
her TNT odor or the smell of TB-positive sputum samples).
rom here on in, they will be trained as either mine-detection
ats (MDR) or TB-detection rats (TBDR). The rats are introduced
o target scents, then dummy scents are gradually added and
he training area is expanded (MDR). Eventually the rats will be
able to sniff out TNT or tuberculosis
in minefields and the APOPO labora-
tories respectively. M
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AGRICULTURE TYPES OF TREES
FFSE b
60 .
Trees absorb harmful carbon dioxide (CO?) from the atmos- FARMERS TRAINED . | Ty -"'. -
phere and store it as carbon in their stems and roots. They also BY SAT L "i’
iconvert CO? to oxygen, which they return to the atmosphere g ‘ '
(carbon sequestration). A mature tree can contribute roughly E *F
to the sequestration of 1 ton of carbon dioxide per year. ]. 2,0 D [:] i
SEEDLINGS PREPARED q..‘ ] *
In April, APOPO partnered with Sustainable Agriculture Tan- IN 3 NURSERIES : T .
zania (SAT), an NGO based in Morogoro, to begin a project =

in the nearby Uluguru Mountains to plant 50,000 trees in
the next ten years to offset our CO?, mainly from trans-
port. 1n 2016 the farmers trained by SAT aimed to plant
2,000 trees and set up tree nurseries in three mountain
villages with over 4,000 seedlings each. They expect to
plant a further 6,000 trees in 2017.

1,842

SEEDLINGS PLANTED

“The forests hugely support the biodiversity in
this area and play a vital role in safeguarding

the climate by naturally reducing carbon.
We are proud of APOPO taking this step
to restore degraded landscapes and de-
crease the deforestation, which is driven
by basic needs, such as subsistence
farming and reliance on firewood
ffor fuel.”

(ANNUAL REPORT




ABDALLA SAIDI
FARMER, MOROGORO

]

“Before the APOPOQO tree-planting
scheme, | never realized that trees
could help me other than for firewood.
But SAT taught me the importance of
trees for the environment. Now | prop-
r 3 - erly prepare the tree seedlings and
A% use sustainable farming techniques to
*  help my soil. If | look after the trees,
d they will help me look after my
family, so there will be enough
food at home and | can
send my children to

school.” M

DR. ROBERT MACHANG’U, PROFESSOR OF
ETERINARY MICROBIOLOGY, SOKOINE UNIVERSITY
OF AGRICULTURE, TANZANIA

ﬂ-!l."

BELIEF FROM
THE BEGINNING

ITwenty years ago, while leading the Rodent
Research Project at the Sokoine University
of Agriculture (SUA) in Morogoro, Tanzania,
a colleague, Ron Verhagen, came to me with
an unusual request. A group of innovators
from a humanitarian organization called
IAPOPO, in Antwerp, Belgium had come up
with an idea that rats could be trained to
sniff out landmines - they wanted to know
what we thought.

Having worked with rodents for many years
by that time, for me the idea was logical.
Rats are excellent sniffers and potential bio-
sensors, and, as the saying goes, landmines
stink!” The question was which rats would
be suitable, and if they could be trained to
respond to target scents by indicating to us
when they had made a hit.

IThe team here saw the potential immedi-
ately and as a center of academic excellence
\we were keen to investigate. SUA has been
a proud and constant source of support and
encouragement to the project ever since.

IThe journey has been relatively smooth,
though these things take time. APOPO
moved the research project to SUA and we
combined knowledge and experience to
prove that rats are indeed excellent detec-
tors of landmines, and later tuberculosis.
IThe Tanzanian Defense Force who have a
base nearby were cautiously supportive
(where else would APOPO get the explosives
to train the rats?) and the Mozambican
Government also deserve credit for inviting,
through the endorsement of SUA, giant rats
into their mined lands to help solve their
landmine problem. They were not disap-
pointed and APOPO is now their preferred
operator.

SUA and APOPOQ’s other Tanzanian govern-
ment partners have not been let down ei-
ther. APOPO has become one of our projects
of prestige, known globally, not only for the
innovation, but also for its solid grounding
in applied science and as a leader in vapor
detection. Most of all we are proud that with
the support of other international partners,
institutions, donors, and the public, the pro-
ject has resulted in thousands upon thou-
sands of lives saved around the globe. M




In 2016, we saw more media coverage of APOPO than ever be-
fore, with the publication of more than 700 global online and
traditional press articles. This creates more support not just for
IAPOPO but for the many other organizations and civil societies
that are trying to bring an end to the two major global prob-
ems we also face - landmines and tuberculosis.

iAs our public profile grows, so too does a loyal online commu-
nity that our expert team works hard to engage, support and
develop. By the end of 2016, over 88,000 supporters across
our newsletter and social media accounts were regularly shar-
ing our news, carrying out fundraising and generally spreading
the word.

IAPOPO is also honored to have received a multitude of prestig-
ious awards over the years in recognition of the hard work of
our staff. This year we came in at number 15 out of 500 NGOs
in the NGO Advisor ratings; at the World Government Summit
in Dubai we won the ‘Most Innovative Solution’ award over 15
other organizations; once again we were ranked as a top-rated
nonprofit by GreatNonProfits; and GlobalGiving named us
‘Top-Ranked’ and ‘Vetted Organization’ grabbing the attention
of many more potential supporters.

Make sure you go to our website and sign up for our newslet-

ter, and follow us on Facebook, Twitter and Instagram. You can
also donate and adopt on our support pages. M
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HEAD OF COMMUNICATIONS

MARKING NOISE

MARKETING PARTNERS

APOPO is indebted to specialists from the marketing and media sector, who have
kindly donated their time, skills and professional expertise.

JAMES PURSEY
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APOPO is honored to have
eceived a multitude of pres-
igious awards over the years
n recognition of the hard
ork of our staff. APOPO
participated in a Global Giv-
ng year-end crowd-funding
ampaign, with matched giv-
ng from the Bill and Melinda
ates Foundation. The cam-
paign raised over $52,000
or APOPO, and APOPO
eceived more individual
gifts than any other organ-
zation resulting in being ’
op-ranked’ by Global Giving.
his year APOPO also came
n at number 15 out of 500
NGOs in the NGO Advisor
atings; at the World Gov-
ernment Summit in Dubai
e won the ‘Most Innovative
Solution’ award over 15 other
organizations

L 1

APOPO re-launched its flagship fundraising service, the
HeroRAT adoption, just in time for the 2016 holiday sea-
son. Over the past two years we have listened carefully
to the feedback of our supporters, and we’re excited to

J deliver the changes demanded by our fans.

We’ve gone back to real rats, and there are three of our
amazing little heroes up for grabs. With the new adoption
experience, donors receive a welcome pack stuffed with
exciting facts, pictures and stories, an adoption certificate
and a monthly impact update featuring statistics on their
adopted HeroRAT’s real-life performance as well as the
latest pictures and video from the field.

Our supporters have warmly welcomed the new adoption
program, with more than 1,200 new donors from eight
countries signing up to date. APOPO would like to extend
our thanks to all of our thousands of HeroRAT adopters
new and old for your generous support.

Remember, you can adopt a rat or gift one to a loved one
by making a one-off payment or monthly installments.

3 TO ADOPT A RAT GO TO

WWW.APOPO.ORG/ADOPT

::_:_ra. Lo = P

MARCOUS

is a bundle of energy and an elite mine detection rat based
in Siem Reap, Cambodia. A real character with a steely de-
termination, Marcous sniffs out explosives ninety six times
faster than conventional solutions.

CHEWA

is one of the biggest HeroRATSs of all time, weighing in at
monstrous 1.36kg. Chewa’s weight meant he was always
destined to sniff out tuberculosis rather than landmines
(just in case! Chewa (pronounced cheh-wah) means ‘brave’
in Swahili — but his handlers call him Mchapakazi, which
means ‘the hard worker.’

IKEMBA

was the runt of the litter and almost never made it, but
with the dedicated support of the APOPO team, she’s now
one of the best mine-detection rats in the business. Born in
Morogoro, Tanzania, lkemba deployed to Malanje, Angola,
where she helps sniff out mines in one of the most mine-af-
fected places in the world.
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A FANTASTIC SOLUTION

‘I've heen a huge APOPO fan since I first adopted a
hirthday HeroRAT for my father. It is an honor to join
he hoard of APOPO U.S. With decades of IT experience,
I will focus on helping APOPO modernize and streamline
its data systems.

HeroRATSs are a fantastic low-cost solution to detect
uberculosis and landmines. Sharing their cost-saving
alue through efficient, real-time data systems should

016, ARDEO ' ol ~ help APOPO huild lnyal stakeholders and increase

U.S. continued to play
) - its reach and impact.”
a major fundraising and

business development role focused

on U.S. based donors and partners. The office was critical in
securing funding for the upcoming 2017 expansion of its TB
Program to Ethiopia, where APOPO expects to detect at least
1,200 additional TB patients a year who are missed by the ;
ocal clinics or living in crowded prisons. APOPO U.S. is also h
excited to have welcomed new Board Member Kristen Davis,

ho has deep networks and an impressive array of experience,
including serving as the IT Director of the International New

ork Times. M

-
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ANNA BOUCHIE
EXECUTI

he newly formed APOPO Foundation in Geneva
ear. The Swiss office pursued its role of liaison witl
ction and health sectors, creating opportunities
nternational stakeholders and agencies such as tl

ositive social impact. e Europea
Association in

POPO Foundation is also dedicated to improving
ational visibility resulting in increased media attentio

edia heavyweights La Tribune de Geneve , I’Agefi, Le Matin in D ATIVE

witzerland and Le Monde and Le Figaro in France. APOPO Founda aunched a local program,
he Education Initiative. This is an awareness cam-
paign designed for schools to illustrate how science and
eneurship can be vectors of positive humanitarian

n partnership with the City of Geneva, APOPO
e than 1,000 students aged 8 to 19 to
s, the positive impact they have on the
dream of a few can influence the lives of

eeping in line with the local social innovation ec
POPO Foundation initiated the creation of the Swi
aising Group, a dialogue platform for respected loc
ors such as International Bridges to Justice desig
uild synergy and tackle societal and humanitaria
ogether. The APOPO Foundation is increasi
ithin the European social entrepreneurship sector through  [many. ll




20 YEARS OF
A FASCINATI

Right at the start of our journey, when we came up with the
idea of using trained rats to address the global landmine issue,
you can say that we met with some ‘resistance’. Not only the
mine action professionals, but even personal friends thought
we had gone over the edge. They thought technology should
solve it, not rats (“Are you serious?!”).

Detection animals at the time were not considered technology;
they were more a mix and match of undocumented methods
and efforts mostly claiming flawless, but unverified results.
During these first 10 years, there was a major investment in
science and technology against landmines, but hardly any
new technologies made it to the field.

\We aimed to go the route of empirically based, peer-reviewed
applied research. The first ten years of our journey were char-
acterized by explorations and experiments, collaborative
research with analytical chemists and behavioural experts,
slowly building the science behind all the methods. And we
developed systems to detect landmines, which were trialed,
standardized and independently accredited. After the initial
research effort, our focus moved to expansion, cost efficiency
and sustainability and the next 10 years were about opera-
tions: clearing minefields and detecting TB patients, improving
and saving the lives of the vulnerable communities plagued by
war and disease.

POPO
G JOURNEY

Now that we have a cost efficient and effective technology

hat is implemented by partners and integrated with current
echnologies, we need to strategize how we can have the most
positive impact for the least possible resources and scale up
in other countries. But persisting scepticism and the global
ocial economic climate poses an extra challenge to funding.
However, milestones such as helping towards the Mine Free
nnouncement of Mozambique in 2015 are what make this
journey worthwhile and hopefully help to convince the scep-
ics.

Looking to the future, with a massive global inflow of new
echnologies, will detection rats still have a place to contribute
o society? The reality is that most landmines are still detected
by the slow and painstaking methods using metal detectors.
B diagnostic technology has greatly improved accuracy,
but the unacceptable proportion of missed cases has hardly
hanged. And that’s just landmines and tuberculosis. APOPO
Iso firmly believes that further researching and optimizing the
apabilities of the detection rats will identify other areas where
he rats can address some of worlds persisting problems; that
tudying the behaviour of the rats will improve the synergy be-
ween the animals and their trainers; that developing this local
echnology and building skills provides a sustainable economic
model which benefits the affected societies at large.

I’d like to thank all our donors and the great support from
many individuals throughout our life saving journey.

CHRISTOPHE COX
CEO APOPO

I'D LIKE TO THANK
ALL OUR PARTNERS
AND DONORS.
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BALANCE SHEET IN EURO ROFITXLOSS

TATEMENT (EURD)
FINANCIAL UPDATE

ASSETS

Furniture, vehicles and equipment APOPO 361,431

Furniture, vehicles and equipment under partnerships 113,363

Current receivables 408,408 481,445

Other assets 579,131 _
Cash and equivalents 3,233,291 2,384,575

Funds of the organization 328,046 328,046
Retained Earnings 1,699,674 1,569,217
Deferred Income (Grants) 2,189,379 1,457,233
Current payables 3,731 (13,683)

IANNUAL REPORT




DONATIONS %
SUBSIDIES 2016 IN EURO*

@ Public fundraising ....727,101
® Government grants.. ....953,300
® Foundations ...1,770,730

International institution grants ....
® Corporate grants ...
® Research grants
@ Other unrestricted income ...

Financial income

TOTAL

4,042,497

EXPENSES AND INVESTMENTS
2016 PER ACTIVITY IN EURD"

® Mine Action Mozambique ..
@® Mine Action Angola
® Mine Action Cambodia ...

Mine Action Zimbabwe.....
® Mine Action Colombia
® Training Mine Detection Rats ...

TB program Tanzania-Morogoro
® TB program Tanzania-Dar
TB program Mozambique ..
TB program Ethiopia .......
Research and Development ..
Management costs Tanzanian office
Managament cost International offices ....
EXChange 10SS......cucuiiiiiiiiiiiicieiee s

* Cash based

UILDING
N SUCGCGESS

BART WEETJENS
IAPOPO FOUNDER

Since 1997 APOPO has researched, developed and pioneered
the innovative use of African giant pouched rats in landmine
detection and other applications, and has become a world
eader in scent detection technology.

t is wonderful to see how twenty years after the initial re-
search, APOPO continues building on its successes, increasing
pperational impact in both mine action and early detection of
tuberculosis and allowing people to get on with their lives free
of terror and disease.

2016 has been progressive year with operational expansion
nto new countries, notably Zimbabwe and Colombia for mine
action, and Ethiopia for tuberculosis. APOPO continues to pro-
vide a highly cost-effective, impacting, appropriate solution to
the most difficult, expensive and dangerous detection tasks
facing countries with the biggest needs.

Who would have thought twenty years ago that training rats
to sniff out landmines would enable close to a million subsist-
ence farmers to return to their homesteads and live a life free
from fear? Well, just a tiny group of researchers at University of
Antwerp and Sokoine University of Agriculture cherished this
nitial vision. They joined forces and set off on a remarkable
ourney of collaboration and innovation, driven by a sense of
care and compassion for the most vulnerable on the planet,
diligently and persistently defeating the odds.

How many lives will HeroRATs save in the coming twenty
years? M




APOPO VZW

Gratiekapelstraat 12
2000 Antwerpen, Belgium
Tel: +32 (0)3 265 40 56

Contact

IAPOPO HR Manager
Liesbet van Wijk
iesbet.vanwijk@apopo.org
+32 494 32 88 65

mages © APOPO apart from:

Uonas Gratzer (2)

Maria Anna Caneva Saccardo/APOPO
7,15,16,24,27,28,29,30,31,33,34,35,37,38)
iAaron ‘Bertie’ Gekoski (cover)

Maarten Boersema (15,17)

Carl De Souza (15,22)

Robert Okanda (18)

SUPPORT OUR WORK

HeroRAT Adoption Program

For 6€ per month or more you can contri-
bute to APOPOQO'’s life saving mission and
receive updates of your own HeroRAT
www.apopo.org/adopt

OPO

PERATIONAL HEADQUARTERS &
RAINING CENTER SUA-APOPO
okoine University of Agriculture

O Box 3078 Morogoro,

anzania +255 23 2610029/30

popo(@apopo.org

POPO Head Of Mine Action
avard Bach
avard.bach@apopo.org
33613203939

POPO Mine Action Africa
eputy Regional Manager
shley Fitzpatrick
+258 82 478 7088
ashley.fitzpatrick@apopo.org

OPO BOARD

iane Verstraeten, Chairperson and
onorary Secretary-General of the Flanders
nternational Department

rof. Mic Billet, Pro-Chairperson and Co-
ounder of the Department of Product

APOPO Mine Action Colombia
Tekimiti Gilbert

+57 312 436 9863
tekimiti.gilbert@apopo.org

APOPO Mine Action Cambodia
Paul McCarthy

+855 86 597 433
paul.mccarthy@apopo.org

APOPO FOUNDATIONS

APOPO US Office
Charlie Richter

1133 15th street NW, Washington DC 20004
+1-202-286-2804, usfoundation@apopo.org

Gerrit Ruitinga, Chairman of the Academy
for Information and Management,
Amsterdam

Jan de Bisschop, UNESCO Liaison Office and

Representation to the European Union.

APOPO TB Tanzania

Dr. Georgies Mgode
+255759927 191
georgies.mgode(@apopo.org

APOPO TB Mozambique
Dr. Emilio Valverde

+258 823232 220
emilio.valverde@apopo.org

Media and Communications
James Pursey

+255 777 326 625
james.pursey@apopo.org

APOPO Foundation
Anna Bouchier
6 Cours de Rive, 1204 Geneva

Tel +41 0 78 659 53 44
Mobile +33 0 613204003
swissfoundation@apopo.org

WWW.APOPO.0ORG

f FACEBOOK.COM/HERORAT

O TWITTER.COM/HERORATS

You can also make a donation at:
www.apopo.org/donate

evelopment at University of Antwerp
Dr. Adee Schoon, Scent Detection Consultant

rof. Herwig Leirs,

Bank Details hairman of the Board of the University Thierry De Meulder, President Consultancy

A/C No 001-3870650-38

BNP Paribas Fortis Bank

Rucaplein 572, 2610 wilrijk, Belgium
Swift code: GEBABEBB

IBAN: BE24 0013 8706 5038

f Antwerp

iet Van Hove, Head of International
elations, University of Antwerp

Company ACT management

Christophe Cox, CEO

R apopo
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