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Smart cooperation during
CoVID-19 Pandemic:

a case study in Nosy Mitsio
Island (Madagascar)

The maijority of rural areas in developing countries live in a state of chronic emergency, due for
the most part to the lack of sanitary assistance and food. Covid-19 aggravates this situation,
complicating the action of International Cooperation in these countries.To this extent, the case
study of the Nosy Mitsio island (Madagascar) is presented. The partnership between H40,
Kukula and Politecnico di Torino aimed to develop the design of a water supply system on the
island, providing water for vegetable gardens and thus allowing the local population to achieve
food self-sufficiency. The project was supposed to be implemented in 2020 before the Covid-19
pandemic happened. However, despite this major obstacle, the design started with a literature
review and the data analysis of soil and water samples collected from the island. The relation-
ship between the Covid-1 9 pandemic and the project development highlights the central role of
smart cooperation: i.e, engagement, inclusion and participation of local communities and their
professional training is essential for remote working of NGOs projects during the pandemic.
Keywords: Covid-19, international cooperation, Madagascar, WASH, agriculture, water resources,
Irrigation.

La cooperazione internazionale ai tempi della Pandemia da Covid-19:
il caso studio dell’isola di Nosy Mitsio (Madagascar). | paesi in via di sviluppo vivono
in un continuo stato di emergenza, prevalentemente per la mancanza di cibo e assisten-
za sanitaria. La pandemia legata alla diffusione del Covid-19 ha aggravato tale situazione,
complicando l'azione della Cooperazione Internazionale in questi paesi. A questo proposito
viene presentato il caso studio dellisola di Nosy Mitsio (Madagascar) sulla quale, attraverso
la collaborazione tra H40, Kukula e il Politecnico di Torino, era prevista la progettazione di un
sistema di approwigionamento idrico destinato all'irrigazione di orti per il sostentamento della
popolazione. La situazione pandemica ha rallentato lo sviluppo del progetto di fatto permet-
tendo unicamente una ricerca bibliografica e I'analisi di campioni di suolo e acqua provenienti
dallisola. La situazione ha messo in luce la necessita di adottare nuovi strumenti e nuove
modalita di cooperazione, basati in primis sulla smart cooperation. Una buona relazione con i
locali la loro formazione e I'adozione, fin dalle fasi iniziali del progetto, di strumenti utilizzabili
autonomamente dai locali, dovranno diventare, nel futuro, aspetti essenziali soprattutto nei
progetti di Cooperazione Internazionale di piccola e piccolissima scala.

Parole chiave: Covid-19, cooperazione internazionale, Madagascar, WASH, agricoltura, risorse id-
riche, irrigazione.

1. Introduction

The global Covid-19 pandemic and
the consequent health emergen-
cy is particularly exacerbating the
precarious pre-existing conditions
of developing countries (Patel et
al., 2020). Indeed, most of the
low-income countries already live
in a chronic health emergency and
the Covid-19 pandemic is only part
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of it. This scenario also affects the
work and the impact of internatio-
nal cooperation, especially in rural
areas where community develop-
ment still relies on NGOs (Non-Go-
vernmental Organizations) and
aid organizations actions. In those
areas, the main constraint for the
projects is that most of them are
entirely led and run by expat staff.
At present, due to the current im-
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possibility for most of the expat
staff to reach the spot where the
oversea interventions take place,
new considerations have to be ta-
ken into account.

For development projects, the
importance of the local commu-
nity engagement is undeniable.
However, the success of the
projects is often related to the
output construction rather than
the participatory approach accor-
ding to which the projects are de-
signed, implemented, and the way
beneficiaries manage it in the long
term. However, in a period like the
Covid-19 pandemic, the capability
of local communities to autono-
mously carry out the projects,
together with the ability of the
“western staff” to support them
from remote are key factors for the
project outcomes to be achieved.

Academic literature still lacks a
set of indicators to measure a su-
stainable implementation of the
projects and a protocol to follow
in order to carry out the activities
only with the remote support of
the expat staff. This piece of rese-
arch aims to gather relevant data
from a Water Cooperation case
study in northern Madagascar. In
particular, the article aims to as-
sess the methodologies that have
been used to carry out a feasibili-
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ty study for the design of a water
irrigation system for a number of
household vegetable gardens in a
village of rural Madagascar. The re-
search team wants to understand
the main constraints, difficulties
and also advantages and useful-
ness of the so-called smart coope-
ration. The result is a set of obser-
vations that may also be useful for
similar projects.

2. Materials and methods
2.1. The Nosy Mitsio island

Nosy Mitsio is an island located
20 miles off the northwest coast
of Madagascar in the Mozambique
Channel (12° 54' 0" S, 48° 36' 0"
E). The island covers a surface of
less than 30 km? and the landsca-
pe is mostly hilly, its highest point
is Mt. Ankarana, 206 m a.s.l. Nosy
Mitsio is the only inhabited island
of the Mitsio archipelago, with
approximately 2,500 inhabitants
(Antakarana ethnic group) distri-
buted within 5 main villages: Be-
vaoko, Marimbé, Ampanitsoha,
Ratapenjiky and Ampasindava
(Figure 1).

Ampasindava

-

i
s

e
Amparimilahy |}
N

_‘f:\:f":l ‘

Ampanitsoha }

Dicembre 202 |

R

(
A
Andra'wfq_p}_ I

Ratapenfiky

o

Largely due to its off-grid lo-
cation, the island lacks essential
services and infrastructures. This
makes the population highly vul-
nerable, especially with regards
to health. The economic situation
of its population is in line with
the national trend: 77.6% of the
inhabitants live below the poverty
threshold, the Human Develop-
ment Index (HDI) reaches only
0.521 and is ranked #162 out of
189 countries (UNDP, 2020). The
villages lack basic services, such as
access to drinking water and sani-
tation facilities. The only available
water sources are few stagnant
ponds located far away from the
inhabited area. The only exceptions
are the villages of Ampanitsoha
and Bevaoko, which have access to
drinking water since 2018 thanks
to the Tany Vao Project (see next
section). However, the whole po-
pulation still practises open defe-
cation, leading to a high morbidity
and mortality rates for faecal-oral
diseases (Nyoni and Nyoni, 2020).

The island economy is ba-
sed mainly on fishing and goat/
zebu farming. Livestock, instead
of being consumed, are for the
most part sold on the Madaga-
scar mainland. Food availabili-
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Fig. | —Nosy Mitsio Island.
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ty strongly depends on weather
conditions; when fishing is not
possible, people only rely on rice
and corn crops. The total lack of
vegetables and the very low fruit
availability has led to an unba-
lanced diet, with severe cases of
malnutrition across the whole po-
pulation. The households are very
basic with no improved areas for
food preparation and storage. Me-
als are prepared indoors on three
stone open fires, which increase
health risks especially for women
and children due to their pro-
longed exposure to combustion
fumes. In addition to the incre-
ased risk of respiratory diseases,
open fires also represent a safety
hazard and contribute to defore-
station due to the large amount
of firewood required.

Agriculture in Nosy Mitsio is
small-scale, subsistence farming.
[t is based on traditional know-
how and exclusively rain-fed.
Most of Nosy Mitsio households
directly depend on agriculture for
their livelihood, however, their li-
mited capacity to cope with shocks
threatens food security and gene-
ral well-being (Hertel et al., 2010).
Malagasy farmers generally lack
basic services to be sufficient, such
as a reliable water distribution for
irrigation, which make them chro-
nically affected by food insecurity
(Harvey et al., 2014).

The scarce availability of agricul-
tural inputs, chemical fertilizers
and improved varieties of seeds,
along with the fact that only few
farmers have ever received any
technical training on crop pro-
duction, make the entire commu-
nity highly vulnerable. In Madaga-
scar, small farms are exposed to a
number of risks such as pests, di-
sease outbreaks and extreme wea-
ther events, which undermines the
owners’ food and income security
(Morton, 2007). Nosy Mitsio is no
exception and local farmers face
food insecurity and are vulnerable
to external shocks.
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In Nosy Mitsio agriculture acti-
vities follow the seasons: rainfalls
are concentrated between Octo-
ber and April (rainy season) while
are scarce from May to Septem-
ber (dry season). Each farming
family usually owns several plots
of slash-and-burn flat land for
rice production and for few other
agricultural crops, such as maize,
manioc, vegetables, or fruit (e.g.,
coconut). Owing to the unsustai-
nable land-use, almost all of the
agricultural fields are severely
eroded. On average, the slash-
and-burn fields are cultivated
for 3 years and are subsequently
abandoned because of the soil
depletion, weed invasion and a
consequential low crop yield. As
a direct result, new areas are re-
gularly cleared from the primary
forest for agricultural use, causing
significant deforestation (Gay-
des-Combes et al., 2017).

The global temperature rising
could be also a relevant risk for
the local agriculture. Recent stu-
dies based on regional and global
simulation models indicate that
even moderate increases in tem-
peratures will negatively impact
on rice and maize cultivations
(Rosenzweig et al., 2014), which
are the main cereal crops for Nosy
Mitsio farmers. The low food se-
curity of Nosy Mitsio farmers due
to the high exposure to a number
of different risks, highlight the ur-
gent need of permanent vegetable
gardens with an efficient water di-
stribution, which make them ope-
rative throughout the entire year.

2.2. Rainfall and weather
data analysis

Madagascar has a tropical mariti-
me climate that is influenced by
the proximity to the sea, the alti-
tude and the monsoons. Two main
seasons are present: a hot season
(from November to April) with
heavy rainfalls and high levels of
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humidity, and a cool and dry se-
ason (from May to October). The
average temperature along the
coasts is between 23-27 °C, while
in the internal area is between 16-
19 °C (World Bank Group, 2021).
In particular, the zone where the
Nosy Mitsio island is located is
characterized by a tropical climate
(Koppen-Geiger classification Am
— tropical monsoon climate).

Since a weather station is not
located in Nosy Mitsio, rainfalls,
rainy days and temperature data
have been collected from different
web sources (e.g., Cecchini, 2021;
Merkel, 2020; WWCI, 2020).
After a careful check of the source
reliability and the possible presen-
ce of biases, the average monthly
temperature, the rainfalls and
rainy days have been calculated
(Figure 2).

The maximum temperature
ranges from 31°C in November
to 29°C in August. The minimum
temperature goes from 22°C in
December to 18°C in June and
July. Due to the sea presence,
temperatures in Nosy Mitsio are
generally higher than the average
temperatures in Madagascar, but
they show the same trend during
the year. The monthly rainfall peak
is in January (480 mm), while the
minimum (34 mm) is in August. In
Nosy Mitsio rainfalls follow Ma-
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dagascar national trends, but they
are more intense during the rainy
season, and more moderate in
the dry season. The total amount
of rainfall in a year is about 2000
mm, even if there is a great variabi-
lity between years: for this reason,
a conservative and precautionary
approach has been adopted, con-
sidering a variation of +20% in the
rainfall volume.

The frequency of rainy days fol-
lows the rainfall trend. The annual
rainy days are 128 with 15-20
rainy days per month during the
rainy season, and 0-5 rainy days
per month during the dry season.
Compared to the mainland of Ma-
dagascar, meteorological events in
Nosy Mitsio are accentuated.

2.3. Hydrogeological
characterization

The geological composition of
Nosy Mitsio (as well as the whole
Mitsio archipelago) consists of a
volcanic bedrock. The lithological
composition is made of acid and
basic plutonic rocks and mixed se-
dimentary rock with a lateritic co-
verage (Roig, 2012). Ferralsol, also
known as ferralitic or lateritic soil,
covers around 10% of Africa and it
is widespread in Central, Eastern,
and Southern Africa, besides the
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Fig. 2 — Nosy Mitsio Island: temperature and average monthly rainfall. Kdppen-Geiger clas-

sification: Am — tropical monsoon climate.
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north and east coast of Madaga-
scar. Because of weathering, ferral-
sol is aleached soil with a very low
content of nutrients, as calcium
and magnesium, and a high con-
tent of aluminium and iron oxides
(Dewitteetal., 2013). Quartzis the
only primary mineral present and
as secondary minerals, there is a
combination of kaolinite, gibbsite,
goethite, and hematite. This type
of soil has a low cation exchange
capacity and a high anion absorp-
tive capacity. The ferralsol appears
red and patchy yellow-red, but in
the upper layer is present a humus
horizon, thanks to luxuriant vege-
tation, with a percentage of humus
in the range from 1-1.15 to 8-10.
This confers a black colour to the
soil. In general, the structure of the
middle zone shifts from the hu-
mus to the parent rock (Cheswor-
th, 2008). In this soil fluorine and
arsenic are commonly found in
high quantities, which can be tran-
sferred to the water. Ferralsol is a
good soil for the growth of local
vegetation, as coconut palms, but
the soil low pH, which combines
iron and aluminium oxides, fixes
the phosphorus fertiliser, and does
not allow the phosphorus plant
consumption. The natural vegeta-
tion grows thanks to a self-sustai-
ning nutrient cycle, recognised by
traditional agricultural practice as
shifting agriculture. If the cycle
is modified (e.g. deforestation or
exportation of agricultural pro-
ducts), the soil loses its fertility
and can be subjected to degrada-
tion as erosion (European Com-
mission, 2013).

The aquifer is an igneous ex-
trusive rock composed of basalt
(MacDonald, 2012; British Geo-
logical Survey, 2019). This aquifer
type is common in the north of
Madagascar. The basalts compo-
se fractured aquifers, usually un-
confined, and can support very
large springs. The approximated
productivity is moderate to high,
which means productivity is in
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the range of 2-201/s. The borehole
yield depends on the local distri-
bution of fractures, but generally,
the maximum yield observed is 7
1/s. Volcanic groundwater is typi-
cally low in mineralisation, but oc-
casionally can be brackish to salty.
From geological maps of the Briti-
sh Geological Survey (2019), it is
possible to collect data for the dif-
ferent aquifer types. Nosy Mitsio
is a little island and very often is
not represented in the maps. For
this reason, information about
the aquifer was given by the near
Antsiranana area (north of Ma-
dagascar), which has the same
type of aquifer as Nosy Mitsio.
The groundwater storage is about
10-25 m water depth. The estima-
ted depth of the aquifer is 7-25 m
b.g.l, and its saturated thickness
is about 25-100 m (Sethi and Di
Molfetta, 2019).

3. Project evolution
during Covid-19
pandemic

In Nosy Mitsio the H4O interven-
tion started in 2017. Before then,
the hygienic-sanitary conditions
were critical: public services were
absent, and 100% of the popula-
tion was practicing open-defeca-
tion (Nyoni and Nyoni, 2020).
There was no access to potable
water and the local population
used to consume untreated wa-
ter from natural pools and wells.
Water was often contaminated by
animal carcasses that stumbled
trying to reach the water sources.
Bevaoko and Ampanitsoha, (400
and 300 inhabitants, respectively)
were the two villages selected for
the interventions. From the wa-
ter catchment, the water was con-
veyed to a water tank and, then,
to several taps dislocated within
the villages through a pipeline.
This has allowed safe and potable

water from the springs to the resi-
dential yards, the schools, and the
Bevaoko’s hospital. Two schools
with hygienic services were also
built in Bevaoko and Ampanit-
soha, and the hospital in Bevaoko
was upgraded. Water from taps
was used by the population to
cook, do housework, and as drin-
king water.

3.1. The “Tany Vao Project”

Tany Vao (“New Land” in Ma-
lagasy) is a people-centred and
cross-sectoral project, which aims
to improve the living conditions of
the inhabitants of Ampanitsoha
and Bevaoko. The lack of basic
services exposes the Nosy Mitsio
inhabitants to health-related risks
such as faecal-oral and respiratory
diseases mainly due to the absen-
ce of WASH infrastructures and
the use of indoor open fires. The
project, which is a two-year conti-
nuation of the Water, Sanitation
and Hygiene (WASH) programme
initiated in 2018, entails a holistic
approach focusing on safe water,
toilets and good hygiene, food
and nutrition and clean cooking.
The project therefore aims to pro-
vide access to clean drinking water,
improved sanitation facilities and
improved cookstoves. However,
in order to improve public-health
conditions, the project will focus
on reducing malnutrition by iden-
tifying the criticisms of the local
diet and using them to shape the
development of climate-smart
agricultural practices. Thanks to
training and awareness-raising
activities, the project promotes
community development and em-
powers the population to be self-
sufficient. The direct beneficiaries
of the project will be 700 out of
2.500 inhabitants of the island,
with a strong focus on children
and women.

The project is carried out by
H40 in partnership with Kuku-
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la and Associazione ELPIS Nave
Ospedale. In particular, Kukula
is responsible for agricultural and
clean cooking activities, while As-
sociazione ELPIS Nave Ospedale
undertakes the epidemiological
study and medical assistance.
Moreover, academic partners will
provide technical and scientific
support to the project (H40, 2021;
Kukula, 2021).

Within the project framework,
the WASH component is the basis
for the implementation of further
activities. The water supply system
will be upgraded by widening the
catchment basins and by installing
new taps for drinking water. The
enhancement of the water supply
network will allow for a greater
availability of clean water by redu-
cing the length of the round-trip
for its collection. Furthermore, a
new water supply system will be
built to irrigate the vegetable gar-
dens. The irrigation system will
maximise water efficiency, redu-
cing water consumption and rela-
ted environmental impacts.

3.2. Expedition in Nosy Mitsio

At the beginning of December
2020 there was an expedition
in Nosy Mitsio by a volunteer of
Kukula. The original reason for the
expedition was to conduct a cen-
sus of the local population in Beva-
oko and Ampanitsoha, collecting
data on age, gender, height, and
weight, in order to establish if the
population is malnourished and to
assess some criteria to select the
future beneficiaries of the vege-
table gardens.

The expedition also represented
the opportunity to collect more in-
formation about Nosy Mitsio. The
altitude was recorded following
the pipeline of the existing water
supply system (Figure 3), from the
water catchment (WS01) to the
village (continuous line).

To supply the gardens with
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water a source was identified
(WS02). The GPS data were ta-
ken also from WS02 to the villa-
ge (dashed line) and around the
area where the gardens could be
settled. Water samples were also
collected in four strategic points
in Ampanitsoha where villagers
are used to collect water: WSO01,
WS02, VMM (a pristine well
actually not in use) and VMASK (a
private well used by a local family).
For each point, two samples (0.5
1) were collected, and pH, tempe-
rature and Total Dissolved Solids
(TDS) were recorded three times
to obtain a mean value. Soil sam-
ples were also collected taking 0.5
kg of the first 20-30 cm of soil in
four points: two in Ampanitsoha
(Figure 3: AMPO1 and AMP02)
and two in Bevaoko.

3.3. Water and soil analysis

Water samples were brought to
Antananarivo ensuring the cold-
chain and then analysed at the In-
stitute Pasteur de Madagascar: the
temperature of conductivity was
analysed with a probe, whereas the
electrical conductibility and nitrite
were analysed following the Fren-
ch standard NF EN 27888 and NF
EN 26777, respectively. Chloride,
iron, fluorides, calcium, magne-
sium, potassium, and sulphite

Ampankscha -
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were measured with the method
of spectroscopy. Hydrogen carbo-
nates were derived through calcu-
lations (Table 1). The parameters
were compared with well-known
threshold values. The only values
that overcome the limits are the
fluorides at VMMV, although for
monsoon climate (i.e., high pre-
cipitations) the guidelines restri-
ctions are very strict (Ayers and
Westcot, 1994). In conclusion,
on the basis of the parameters
considered, it can be assumed
that the water analysed does not
fully comply with drinking water
standards due to pH and fluoride
values, whereas for irrigation use
there are no problems (Bortolini
etal., 2018). A more complete and
accurate assessment requires fur-
ther analysis taking into account
seasonal variability.

Soil samples were brought to
[taly and analysed at the DIATI
laboratory (Politecnico di Torino).
Soil composition was assessed
through a granulometric analysis
of dry and wet samples (Table 2).
For the dry sieve, a mechanical
shaker has been used for 10 mi-
nutes.

The results of dry and wet sie-
ves are different. If the soil is dry,
it can be classified as a sandy soil
with a fine material fraction lower
than 10%. On the contrary, if the
soil is wet, the fine fraction, com-

Fig. 3 — Ampanitsoha village: existing water supply pipe (continuous line) and projected
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Tab. | — Results of water sample analysis.

WSO0I | WS02 | WMM | VMASK

T of conductivity °C 2050 | 2050 | 2070 | 20.50
ECat25°C pS/em 307 258 | 599 676
TDS ppm 18083 | 1038 | 1065 | 1059
Chloride meg/! 0584 | 0327 | 0623 | 1416
Iron (Fe) mg/| <005 | <005 | <005 | <005
Fluorides (F) mg/l Ll 1.0 25 Il
Hydrogen carbonates (in HCO5") | meg/l 2099 | 1400 | 3999 | 3899
Nitrite mg/l of NO, 02 04 | <0 <0.1
Arsenic mg/l <00l | <001 | <001 | <00l
Calcium mel/l of Ca 1337 | 0938 | 3833 | 485l
Magnesium meg/! of Mg 0576 | 0004 | 2386 | 0576
Sulphite mg/l of SO5 1.3 82 9.5 5
Potassium (K) mg/l 1.5 36 0.2 34
pH (mean value) 8.86 921 | 830 8.09

posed of clay and silt, is over 90%.
This happens because the soil has
a high amount of fine fraction,
which tends to aggregate and
form particles with a bigger size.
During the wet sieve, thanks to
water and the manual mechanical
action, the biggest particles disag-
gregate in the fine fraction. The
soil in contact with water shows a
muddy texture and becomes very
compact due to the high amount
of silt and clay. For this reason, it
is possible to say that water leaks
into the soil for a short time, until
the fine fraction absorbs the wa-
ter, and the soil becomes imper-

meable. This behaviour explains
the great occurrence of mud flow
during the rainy season.

4. The struggle with Covid
pandemic

The Covid-19 pandemic is the gre-
atest challenge since World War II
and the major global health, social,
economic and educational crisis
of our time. The situation we are
living in has proven that modern
society is scarcely prepared for
sudden negative events. High-in-

Tab. 2 — Passing percentage for wet (W) and dry (D) sieve of four samples | (dimension

of sieves in mm).

Sieves

0.075 | 0.106 | 0.250 | 0425 | 0.85 2.0 4.75

AMPO| Wet 9180 | 9245 | 9578 | 9746 | 9895 | 99.69 100
Dry 437 549 1232 | 1875 | 3540 | 6160 | 91.25

AMPO) Wet 8643 | 8937 | 9301 | 9426 | 9621 | 9845 100
Dry 059 [.15 5.68 1213 | 2794 | 5302 | 802l

BVKO| Wet 9172 | 9272 | 9385 | 9436 | 9570 | 9740 100
Dry |44 213 545 9.24 1745 | 3729 | 730l

BVKO2 Wet 9025 | 9203 | 9412 | 9495 | 9650 | 97.66 100
Dry 240 3.66 9.24 1458 | 2537 | 5129 | 8645
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come countries are no exception,
although economic resources are
larger for coping with sudden and
unexpected events (Lambert,
2020). Moreover, the pandemic
made human beings aware that
many personal, social and environ-
mental key aspects were overlooked
or taken for granted. For instance,
personal basic hygiene practices as
well as the relationship between
environment and health and the
consequences of human actions
on nature and environment. This
situation highlights the need of
reflecting on how the pandemic af-
fects our society through the twel-
ve issues proposed by Shek (2021):
‘economic development versus
saving lives, consumption versus
environmental protection, health
inequality, economic disadvantage,
family well-being, gender inequali-
ty, impact on holistic well-being,
digital divide, individual rights ver-
sus collective rights, international
collaboration versus conflict, pre-
vention of negative well-being, and
promotion of positive well-being”.
Therefore, the time has come to
focus on the short and long-term
effects of Covid-19 on the environ-
ment, health (European Environ-
ment Agency, 2020) and each field
of work, including international
cooperation (Brown and Susskind,
2020). Global uncertainty carried
by Covid-19 made a large number
of small-scale international coope-
ration projects in rural areas at risk
due to poor NGOs’ local structure
and the difficulties faced by the
remote project management. Co-
vid-19 preventive measures have
stopped the displacement from na-
tion to nation for expat staff as well
as most of the interactions betwe-
en the international stakeholders
and local beneficiaries. Concerning
our case-study, despite the Co-
vid-19 pandemic and all the related
difficulties, the Tany Vao feasibility
phase has been carried out. It has
been possible thanks to the close
collaboration between NGOs’ we-
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Fig. 4 — Photos taken on Nosy Mitsio island. From top left: a local man measures the well

A

depth;the source WSO at its natural state; locals engaged in the construction of the water

catchment at source WSO

stern staff and local inhabitants
and thanks to the in-depth know-
ledge of local dynamics.

During the feasibility study, the
fundamental activities carried out
by the local beneficiaries mainly
consisted in helping the expat staff
member (who went on the field for
his first time) during the data col-
lection (Figure 4).

Local inhabitants helped him to
identify the natural resources, to
assess and perform the data col-
lection and to make him aware of
social dynamics within the village.
The activities highlighted how lo-
cal inhabitants have an integrated
in-depth knowledge of the natural
and social context, which is crucial
to carry out the project since its
feasibility study. Moreover, local
communities have proven the wil-
lingness to participate in the Tany
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Vao project and to make theirlocal
know-how open source, for the be-
nefit of the entire community and
the environment.

On the other hand, the interna-
tional staff member brought on the
field all the tools and instruments
to technically assess the resour-
ces, the expertise in using them,
and the capability to process the
collected data. This phase was also
the opportunity for the project to
select the key informants within
the community and to perform
training sessions for the local staff.
These activities will be crucial for
the locals to be autonomous and
to carry out future tasks, only sup-
ported from remote.

The success of international coo-
peration projects is often evaluated
based on the achievements of the
expected outputs in terms of bu-

ENVIRONMENT

ilding facilities or infrastructures,
while some other projects are focu-
sed on training and awareness-rai-
sing activities to be achieved at
the end of the project (EuropeAlD,
2004). However, Covid-19 highli-
ghts the need of carrying out the
projects based on the engagement
of the direct beneficiaries and local
staff. The NGO’s expat staff duty
turns into supporting local staff
from remote, enabling them to
carry out most of the project acti-
vities. We call this approach “Smart
Cooperation”, which consists in
considering and trying to answer
the over mentioned twelve issues
proposed by Shek (2021) at each
phase of the project. The answers
often suggest setting a strong col-
laborative network with local pe-
ople and to define the role played
by each stakeholder, starting from
the problem identification and the
feasibility study.

With regards to the Tany Vao
case study, the Smart Cooperation
approach is making the project
more resilient and participative,
mitigating risks of any kind, as is
the case of Covid-19 challenge.
An effective management and the
local inhabitants’ engagement al-
lowed the project to keep going
and the Smart Cooperation to
come true since its feasibility stu-
dy. Indeed, without this approach
it would have been complicated to
collect relevant data and informa-
tion for the project move forward.
Based on the Tany Vao case study,
the Smart Cooperation approach is
indispensable to keep the project
going and it should definitely be
part of the Project Cycle Manage-
ment for each Cooperation Project.

5. Future vision

The future of Tany Vao, based on
the activities carried out during
the feasibility study, will defini-
tely follow the Smart Cooperation
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Approach. In order to put this
approach in place, the local com-
munities will be provided with
both the communication devices
and the specific training activities
for certain project tasks. Never-
theless, some specific activities
throughout the whole project will
require the supervision and the
presence of technical experts on
the field to ensure the proper ac-
complishment of each task.

The first aim of this paper is to
enable the scalability and replica-
bility of the projects such as the
Tany Vao one. In fact, the goal is
to understand the main drivers of
the Smart Cooperation Approach
success to extend it to other simi-
lar contexts. Nosy Mitsio Island, in
which the Tany Vao project takes
place, has certain peculiar characte-
ristics that shaped the tailor-ma-
de design used for the Tany Vao
project duringits course. That being
said, there are some important fea-
tures in common with many other
developing countries all over the
world such as geographical isola-
tion, lack of infrastructures, lack of
governance, lack of support from
public authorities and a number of
other aspects that can be found in
many other rural and tropical are-
as. Therefore, we can consider the
teachings learned during this stu-
dy as something applicable in many
contexts with similar characteristi-
cs in other developing countries.

References

Ayers, RS, and Westcot, DV, 1994
Water quality for agriculture,Vol. 29-
I, pp. 174. Rome: Food and Agri-
culture Organization of the United
Nations. ISBN 92-5-102263-1.

Bortolini, L, Maucieri, C., and Borin,
M.A.,, 2018. Tool for the Evaluation
of Irrigation Water Quadlity in the Arid
and Semi-Arid Regions. Agronomy.
8(2), pp. 23.

British Geological Survey, 2019. User

Dicembre 202 |

Guide: Africa groundwater atlas coun-

try hydrogeology maps, version |.1.

doi: OR/19/035.

Brown, G., and Susskind, D,, 2020. Inter-
national cooperation during the CO-
VID-19 pandemic. Oxford Review
of Economic Policy. 36, Issue Sup-
plement_I, pp. S64-S76.

Chesworth, W. (ed.), 2008. Ferralitic,

Springer Netherlands, Dordrecht,
pp. 237-237.

Dewitte, O, Jones, A, Spaargaren, O,
Breuning-Madsen, H., Brossard, M.,
Dampha, A, Deckers, |, Gallali, T,
Hallett, S., Jones, R, Kilasara, M., Le
Roux, P, Micheli, E., Montanarella, L.,
Thiombiano, L, Van Ranst, E., Yeme-
fack, M., Zougmore, R, 2013. Har
monisation of the soil map of Africa
at the continental scale. Geoderma,
211-212,138-153.

EuropeAlD, 2004. Aid Delivery Op-
tions Project Cycle Management
(PCM) — Project Approach Guide-
lines, Project Cycle Management
Guidelines, vol. I, pp. 158. Brussels:
EuropeAid Cooperation Office, Eu-
ropean Commission.

European Commission, 201 3. Soil Atlas
of Africa (Part 1), FAO, Rome, Italy
and IIASA, Laxenburg, Austria. doi:
10.2788/52319.

European Environment Agency, 2020.
COVID-19 and Europe’ s environ-
ment: impacts of a global pandemic,
Briefing no. 13/2020, Copenhagen,
doi: 10.2800/223351.

Gay-des-Combes, .M., Robroek, BJM,
Hervé, D, Guillaume, T, Pistocchi, C.,
Mills, RTE, Buttler, A, 2017. Slash-
and-burn agriculture and tropical cyclo-
ne activity in Madagascar: Implication
for soil fertility dynamics and corn per-
formance, Agricutture, Ecosystems &
Environment, 239, pp.207-218.

Harvey, C.A, Rakotobe, Z.L, Rao, N.S,,
Dave, R, Razafimahatratra, H., Raba-
rijohn, RH., Rajaofara, H., MacKin-
non J.L, 2014. Extreme vulnerability
of smallholder farmers to agricultural
risks and climate change in Mada-
gascar. Philosophical Transactions
of the Royal Society B: Biological
Sciences 369.1639:20130089.

Hertel, TW, Rosch, S.0, 2010. Climate

GGlEAM

—

change, agriculture, and poverty. Ap-
plied Economic Perspectives and
Policy 32.3: 355-385.

Lambert, H., Gupte, ], Fletcher, H,
Hammond, L., Lowe, N,, Pelling, M.,
Raina, N, Shahid, T, Shanks, K., 2020.
COVID-19 as a global challenge:
towards an inclusive and sustainable
future, The Lancet Planetary Health,
4 (8), pp.e312-e314.

MacDonald, AM., Bonsor, H.C., Do-
chartaigh, BEO, and Taylor, RG,
2012. Quantitative maps of groun-
dwater resources in Africa, Environ.
Res. Lett, 7,024009.

Morton, J.F,2007. The impact of climate
change on smallholder and subsisten-
ce agriculture: Natural Resources
Institute. University of Greenwich,
UK. 6pp.

Nyoni, S.P, Nyoni, T, 2020. Open Defe-
cation in Madagascar: A Box-Jenkins
ARIMA Approach. International Jour-
nal of Advance Research and Inno-
vative Ideas in Education (IJARIIE),
6(4), 546-556.

Patel, ] A, Nielsen, FB.H., Badiani, AA,
Assi, S, Unadkat,V.A,, Patel, B., Ravin-
drane, R, Wardle, H., 2020. Poverty,
inequality and COVID-19: the for-
gotten wvulnerable, Public Health,
183, pp. I10-111, doi: 10.1016/j.
puhe.2020.05.006.

Roig, .Y, Tucker, RD, Delor, C., Peters,
S.G, Théveniaut, H., 2012. Carte
géologique de la République de Ma-
dagascar a /1 000 000. Ministere
des Mines, PGRM, Antananarivo,
République de Madagascar.

Rosenzweig, C. Elliott, ], Deryng,
D, Ruane, A.C., Miller; C., Arneth,
A., Boote, K, Folberth, C., Glot-
ter; M., Khabarov, N., Neumann, K,
Piontek, F, Pugh, TAM.,, Schmid, E,
Stehfest, E.,Yang, H., Jones W, 2014.
Assessing agricultural risks of climate
change in the 2 st century in a global
gridded crop model intercomparison.
Proceedings of the National Aca-
demy of Sciences | | 1.9:3268-3273.

Shek, D.,, 202 1. COVID-19 and Qudlity of
Life:Twelve Reflections. Applied Rese-
arch in Quality of Life, 16, pp. I-11.

Sethi, R, Di Molfetta, A, 2019. Groun-
dwater Engineering: A Technical Ap-

63



r

O AT
S

D 3 N Y

proach to Hydrogeology, Contami-
nant Transport and Groundwater
Remediation. Springer Ed.

UNDP (2020) Human Development
Report 2020. The Next Frontier:
Human Development and the An-
thropocene. New York,

Website

Cecchini, M., 2019. World climate guide.
Available at: https://www.climate-

64

stotravel.com/climate/madagascar /
nosy-be (last accessed 05/10/2020).

H40O, 2021. Help for Optimism. Avai-
lable at http://helpforoptimism.org/
(last accessed 03/05/2021).

Kukula, 2021 Kukula: Growing a Su-
stainable Future. Available at ht-
tps://kukula.it/ (last  accessed
03/05/2021).

Merkel, A, 2020. Climate Data for
Cities Worldwide. Available at ht-
tps://en.climate-data.org/africa/
madagascar-177/  (last accessed

Acknowledgements

ENVIRONMENT

[ 7/04/2021).

World Bank Group, 2020. Climate
Change Knowledge Portal. Available
at: https:/climateknowledgeportal.
worldbank.org/country/madaga-
scar/climate-data-historical (last ac-
cessed 15/12/2020).

WWCI, 2020. World Weather & Clima-
te Information. Available at: https://
weather-and-climate.com/avera-
ge-monthly-Rainfall-Temperatu-
re-Sunshine,Hall-Ville,Madagascar
(last accessed 05/10/2020).

Authors wish to thank Riccardo Pavesi for collecting data during his visit in
Nosy Mitsio. Authors also wish to acknowledge the help and the evaluable
comments provided by Sofia Credaro during the paper drafting.

Dicembre 202 |



