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Abstract

The following research focuses on the management of the Niger River in the West-African
state of Niger. The analysis aims to understand how Niger hydrological resources management
manifests its deficiency in Water Security (WS). WS is a theoretical framework elaborated by
David Grey, Senior Water Advisor, and Claudia Sadoff, Lead Economist, of The World Bank in
2007. Water Security means that a country should achieve a balance between water
availability and water-related risks for human-made activities if the latter is not achieved, the
country is considered water-insecure and “water-related issues will recurrently jeopardize its
development” (Grey & Sadoff, 2007). To answer the research question, Water Security has
been decomposed in eight core concept - Water Security, Ecosystem, Valuation, Institutions,
Infrastructures, Minimum Platform Of Investments, Management, Climate Change - to better
describes Niger problematic situation. The results highlighted a dramatic situation in which
the development of the State is recurrently jeopardized by poor managerial choices in every
core aspect. The ultimate goal was to start a reflection about a better approach to hydrological
resources in the country. Hopefully, one capable of close the gaps and ultimately improve the
development of Niger.

Keywords:
Water Security, Policy Arrangements, Management, Water, Climate Change, Institutions,
Infrastructure, Governance Barriers.
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“The humanitarian situation in the Sahel is extremely fragile. People across the Sahel have
endured a combination of extreme weather and conflict, which requires a complex
humanitarian response.”

European Civil Protection and Humanitarian Aid Operations - Sahel

1. Introduction

The main topic of this Master Thesis is Niger, and the management of its biggest and most
important river: the Niger. The Country is one of the poorest in the world, with the lowest
human development index score, and the highest population growth rate. It has relatively
poor levels of education and health, with women being especially disadvantaged. Niger is a
state located in West Africa and one of the poorest countries in the world. Moreover, Niger
does not often benefit from significant media coverage, which results in a diffuse unawareness
of the country's situation by ordinary people. For the following research, to give any reader
“une vision d'ensemble” (a comprehensive view) about the topic, it is crucial to raise
awareness about the historical, geographical, economic, and all the other relevant background
aspects of Niger. It is convenient for the purpose of this research to point out, in the first
chapter, that Niger is a country in Africa that has an ancient history, and most of modern
civilization can trace its roots back to this area. However, unforeseen environmental change
altered the social make up of Niger, and complex societies were gradually changed into
nomadic clans that still populate the landscape today. Further intrusion, albeit this time
political in nature, changed society once again in Niger when the French colonized the region
in the early 20th century. Since independence the country has experienced political turmoil
and is today still attempting to find a path forward.

1.2 Historical background

Relevant evidence indicates that already about 600,000 years ago, humans inhabited what
has since become the desolate Sahara of northern Niger. Long before the arrival of French
influence and control in the area, Niger was an important economic crossroads, and the
empires of Songhai, Mali, Gao, Kanem, and Bornu, as well as a number of Hausa states,
claimed control over portions of the area.

From the very beginning of this research has been evident that the encroaching Sahara Desert
has not been kind to the environment and history of Niger and its people. Historical data
suggests that 5,000 years ago the north of the country was fertile grassland, and was
populated by early farmers and pastors who domesticated animals and created a fairly
complex primordial society. In a process known as desertification, around 2,000 years ago the
habitat changed, and with no way out, the inhabitants of Niger were forced to become
nomadic and from this derives then the indigenous culture that, in fact, still remains today.



In the 13th century, the nomadic Tuareg pushed south into the Air Mountains, and then
continued to rule over most of northern Niger, and into parts of what is now Nigeria. Strong
Tuareg culture is still observed in the city of Agadez.

Approximately between the fourteenth and fifteenth centuries, the land now known as Niger
was before part of the Islamic Empire of Mali and then of the Songhai Empire. Around the year
1820, the English explorer, Hugh Clapperton, in his ride through the Sahara desert, was the
first European explorer who traveled these lands. The second European explorer who walked
through those lands was the German Heinrich Barth in the 1850s, during his trip from Tripoli
to Timbuktu and back. However, it had been the French who claimed the territory in the 1890s
with a treaty signed with Great Britain, which delimited their zones of influence in West Africa.
Niger remained a military occupied territory until 1920 when it was officially proclaimed
colony of the “Afrique Occidentale Frangaise” (AOF - French West Africa). In 1926 the capital
was moved from Zinder to Niamey, but the development of the country struggled to begin
because the country was not considered economically profitable due to its geographical
isolation. In 1913 and 1931, the country was a victim of severe shortages of food. In 1945-46,
after World War Il, political representatives of Niger took part in the French Constituent
Assembly and entered officially in the French National Assembly in 1946. During the same
year, the “Parti Progressiste Nigérien” (PPN - Niger Progressive Party) joined the
“Rassemblement Démocratique Africain” (RDA - African Democratic Group), a group of African
parties protesting for independence. In 1958, the wins of “yes” at the new Constitutional
Referendum — the first also held in the colonies — Niger became an autonomous republic, but
still under the rule of France, as these were the principles of new the “Communauté.” In the
aftermath of the referendum, the party “Sabawa” (Freedom), promoter of the “no,” organized
a series of violent protests, culminating in 1960 in with the complete independence of the
Country (Infos Niger, 2019; HISTOIRE du NIGER, 2018).

Since its origin, the Niger state suffered from significant economic problems. Droughts and
desertification pose, even nowadays, severe threats to the country’s agricultural sector.
Despite the discovery of uranium mines in the northeast of the country, the government was
not able to counterbalance the economic degradation. In 1974, Niger became a military
dictatorship ruled by Seyni Kountché, until 1889 when the army council ruling over the nation
lead by Ali Saibou, succeeded after the death of Kountché, opened to the creation of a
presidential republic, officially still ruled by the military with their party “Mouvement National
pour une Société de Développement” (National Movement for a Developing Society). The first
democratic election took place in 1993, after many years of violent and bloody suppressed
protest, in particular, the student's riot and the Tuareg riot both during 1990. In 1996 an
armed group retook control of the country, promoting a new constitution and new
presidential elections, won by the army general Baré Mainassara, assassinated in a coup
during 1999 (HISTOIRE du NIGER, 2018). In front of United Nations observers, a new
constitution and a semi-presidential republic of French inspiration were approved in 1999,
and Tandja Mamadou won the following new democratic election. However, turmoil



continued to destabilize Niger during the first decade of the 2000s and still nowadays. In 2007
another Tuareg insurgency took place and crippled the touristic sector of Niger permanently.
In 2014 more clashes between the al-Qaida-affiliated “Movement for Unity and Jihad in West
Africa” (MUJAO) and the government happened, resulting in 64 deaths (“Tuaregs, Niger,”
2017). Following Niger’'s return to democratic rule in 2011, the Government of Niger
committed to fighting corruption, increasing transparency and ensuring that proper
management of the country’s natural resources benefits all Nigeriens.

The National Assembly plays a key role in advancing reforms needed to strengthen
governance and consolidate recent democratic gains to furthering the country’s development.
At the local level, the decentralization process is still evolving and there is a need for citizens
to become more involved in municipal councils and school governance structures. Finally, the
2016 elections provided an excellent opportunity for the country to reaffirm its support for a
peaceful electoral process and subsequent democratic transition.

Unfortunately in October 2017, four American soldiers were killed in an ambush by ISIS
fighters (Meek, 2018), and in 2018 the EU started a Programme of counter-terrorism
formation to increase the country's security and fight human traffickers (Germany,
Netherlands back Niger border force to counter migration, 2018). Today’s Niger President is
Mahamadou Issoufou, and Niger is currently marked as a “Red Zone Country,” where
foreigners are advised not to travel for any reason.

1.3 Geographic, Demographic and Economic background

Niger is one of the hottest and driest countries in the world. The country is located in the
African Area of Sahel, a piece of land that stretches from the Atlantic coast of Senegal and
Mauritania to the Red Sea coast of Sudan and Eritrea, and it forms the southern margin of the
Sahara Desert (Giannini et al., 2008). The Niger’s total area of 1.267 million km? is larger than
the combined areas of France, Germany, Great Britain, and Ireland. Hyper-arid desert
composes % of the country. The population amounts to 22 million, density is 18 per km?, the
population growth rate is at more than 3% per annum, and the median age is 15 (“Niger
Population (2018) Worldometers,” 2018); it is mostly concentrated near the water sources in
the south. Sixty-three percent of the population lives below the poverty line (World Bank,
2000). The official language is French. Niger currently occupies the 189%™ position out of 189
in the United Nations' Human Development Index with a life expectancy of 60 years and a
Gross National Income per capita of 906S (Human Development Reports, 2018).

Niger's main export is uranium, with 42% of the total exportation, and the primary buyer
is France (The Atlas of Economic Complexity by @HarvardCID, 2018). However, the uranium
exportation contributes only to 5% of the national GDP (Uranium in Niger, 2018). Subsistence
rainfed agriculture and animal husbandry are the real core of Niger’'s economy. Rainfed



agriculture is the dominant farming practice, and the main cereal crop is millet, followed by
sorghum. The country’s rural population of about 17 million is mostly concentrated in small
towns and villages located in the far south and west of the country. The capital city of Niger,
Niamey, is precisely located in the southwest corner. Administratively, Niger is divided into
seven regions, and one capital district (Niamey), 67 departments and 265 municipalities, 365
of them were affected in the latest flooding in 2017 (Fiorillo et al., 2018).

Niger has two distinct seasons: a rainy summer and a dry winter. The boreal summer goes
from June to November, and it is characterized by the rise of the Saint Helena high-pressure
area toward the north and signals the beginning of the monsoon season, with humid and
unstable maritime equatorial air and relatively cold temperatures - 39°C max, 28°C min in June
- 37°C max, 23°C min in November -. The monsoons are longer and more substantial in the
southern part of the Basin. The boreal winter goes from December to May, and is the dry
season; under the influence of a Saharan high-pressure zone, the northeastward harmattan
wind brings hot, dry air and high temperatures - 35°C max, 20°C min in December - 41°C max,
29°C min in May -, which last longer in the north (Inger Andersen et al., 2005).

The spatial and temporal variability of rainfall is very high (figure 1). High temperatures
with reduced precipitation result in increased evapotranspiration leading to a reduction in
surface water volume, reduced groundwater recharge, and a decrease in water available for
social and environmental needs (World Bank, 2000). Precipitations over Niger country can be
divided into three zones:

1) The northern zone, which covers more than half of the country and is mostly in the Sahara.

2) Central Niger, which is semi-arid and part of the Sahel, defined by annual rainfall between
250 and 600 mm, and is mostly livestock land.

3) The southern part of the country, which is characterized by rainfall that rarely exceeds 800
mm with a mean annual, is where rainfed agriculture is practiced.

(Fiorillo et al., 2018)

A decrease in rainfall occurred in the second half of the 20th Century had consequences
on the Niger’s ecosystems and hydrological processes. Many studies have reported the so-
called ‘Sahelian paradox’: a decrease in rainfall but an increase in the runoff because of
changing soil properties (crusting, etc.).



Figure 1: Maximum rainfall CHIRPS trends during the 2000-2015 period. White pixels are
statistically not significant (p > 0.1).
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Groundwater is plentiful and generally of good quality in Niger, but annual recharge is low,
so the sustainable yields are much smaller than the abundant storage suggests. Anecdotal
evidence suggests some amount of groundwater reserves underlies 90% of rural communities.
Some large aquifers are located in the driest regions in the northern part of the country
(lullemeden basin). Niger's principal aquifers are the sedimentary formations boated in the
western and eastern parts of the country. Crystalline basement aquifers also provide water to
the rural areas of Tillaberi, Zinder, Maradi, and Agadez (World Bank, 2000).

1.4 The Niger River

The Niger River is the first and longest river of Niger; in fact, the country takes its name
precisely from it. It flows through the south-west corner of the country for 650 km, from the
border with Mali to the border with Benin and Nigeria. However, the river spring is in Guinea,
on the eastern side of the Fouta Djallon Highlands, 240 km inland from the Atlantic Ocean.
The river is long 4200 km, and is the third-longest river in Africa, after the Nile and the Congo.
On its path it crosses the land of five countries - Guinea, Mali, Niger, Benin, Nigeria - and on
its banks six cities have been built - Tembakounda (GIN), Bamako (MLI), Timbuktu (MLI),
Niamey (NER), Lokoja (NGA), Onitsha (NGA) - supporting the economic growth and the well-
being of West-Africa (figure 2). The middle course of the Niger River is navigable to small craft,



but navigability is often interrupted by a series of defiles and rapids, and it is only seasonal
because of the fluctuations in the water level in the rainy and dry seasons. The river possesses
many tributaries, also subject to the previously mentioned seasonal fluctuations. However,
the most important tributaries are the Sokoto River (NGA), the Kaduna River (NGA), the Benue
River (CMR-NGA), the Anambra River (NGA) and the Bani River (MLI). Together with its

tributaries, the Niger River drainage basin covers a total area of some 1.900.000 km? (“Niger
River, Africa,” 2018).

Figure 2: Map of Niger River and its basin.

Sahara Desert

MALI
T|mbuktu°
0° Niger River Basin
e g NIGER
‘.\'\Qe(\
Bamako ° Niamey

GUINEA ~

o Tembakounda NIGERIA
o, Lokoja
o Onitsha
Bight of Benin
ATLANTIC OCEAN NigerDelta

Gulf of Guinea
Source: Wikipedia (2010).

In 1960, the countries of the Niger Basin signed an international treaty, the Niamey Act,
to coordinate their managing efforts about this transboundary water resource. In 1980, the
Niger Commission, the authority charged of the Niger coordinate management, changed its
name to Niger Basin Authority (NBA or ABN “Autorité du Bassin du Niger”). The Member
Countries of ABN are Benin, Burkina Faso, Cameroon, Cbéte d’lvoire, Guinea, Mali, Niger,
Nigeria, and Chad (Autorité du Bassin du Niger, 2018). To fulfill the purpose of the research, a
more detailed analysis of this inter-governmental organization is done further on these pages.



1.5 Niger’s Ecosystem

Niger’s ecosystem, its natural environment, the Sahel, is composed for three-quarters by
hyper-arid desert; the rest one-quarter is semi-arid, brush grass savanna, spreading from the
banks of the Middle Niger River, only in the southeastern part of the country (Figure 11; World
Bank, 2000). The river itself is the center of Niger’s ecosystem; it is the primary source of water
for the country's agricultural, industrial, and domestic consumptions. As mentioned in the
previous section, the river spring is in Guinea, flows through Inner Delta in Mali and across the
south-west corner of the country for 650 km, while it is fed by tributaries its East and West
banks, and then continues its path towards Benin and Nigeria (Figure 2). The annual
streamflow pattern of the middle Niger River in Niger is characterized by two periods of high
flows. The first high flows occur in response to precipitation in Guinea with the Inner Niger
Delta in Mali, providing storage and delaying floods by several months. The Guinea flood,
therefore, causes a gradual increase in water level in the Middle Niger River, reaching its peak
in December - January period. From Burkina Faso, three significant tributaries of the Middle
Niger join the river within Niger borders. These are, from North to South, the Gorouol, the
Dragon, and the Sirba rivers. The Middle Niger River experiences the second period of peak
flows that occurs between July and October, as precipitation in Burkina Faso and Niger occurs
between June and October, with a critical low flow period in May - June (Sighomnou et al.,
2013).

East of the Niger is present the lullemeden Aquifer System (IAS). Niamey is situated at the
western rim of the IAS groundwater basin. Therefore, the total depth of the basin in the city
area is relatively small, and its capacity is limited. However, at about 70 - 100 km of distance
east of Niamey, the depth of the sediment layers increases, and the capacity for providing
groundwater improves (Moussa, 2011). The IAS is a perennial resource of drinking water and
a strategic resource for the development of Algeria, Mali, Niger, Nigeria, and Benin, with a
capacity estimated around 2000 km3 of water approximately. The IAS consists of ancient
sedimentary formations that range from the Cambrian Ordovician to Tertiary and Quaternary.
Generally, the IAS groundwater presents nitrate content of < 50 mg/l, which is the standard
established in Europe by the Council Directive 98/83/EC on the quality of water intended for
human consumption. However, mainly in Niger and Benin, few groundwater samples, with
shallow depth, illustrated local pollution exceeding the safe nitrates level. This contamination
is detected in different aquifers and does not show any specific spatial evolution. The main
suspects for nitrate pollution are anthropogenic activities related to agricultural and domestic
practices. The IAS could be compared to a giant “bowl” filled with different kinds of
sedimentary deposits. Dimensions of the basin are in the order of 1000 * 1000 km at the
surface, and depth in the order of 1500-2000 meters. The shallower units are recharged
presently with water between aquifers in the basin, paleo waters, direct recharge by surface
waters in some areas, and precipitation, which influence the groundwater geochemistry
within the basin. Anthropogenic activities contribute effectively to the groundwater
mineralization (Adnane Souffi Moulla et al., 2017).



Several wadis surround Niamey. A wadi is a valley of river formation that is usually dry
except rains occur. Wadis are reasonably common in desert areas of North Africa and Western
Asia. Around Niamey, several can be found, partly filled with alluvial or aeolian sands. During
intense precipitation, wadies are filled with sheets of fast-flowing water, causing flash floods
with enormous destructive power. These flash floods are also responsible for the
transportation of large quantities of sand to the Niger mentioned in the previous section.
When dry, the sands in the wadies may have some groundwater potential. North-east of
Niamey, the presence of a wadi with a limited groundwater capacity is reported (Vassolo et
al., 2015).

1.6 Research Problem

In the last five years, many regions of Niger, in particular, Dosso, Agadez, Tillaberi and the
capital, Niamey, were subject to more than three significant floods, as well as extreme drought
periods, to the point that water supplies for drinking water and agriculture were barely
sufficient to its population. These catastrophic events resulted in the deaths of hundreds of
people and livestock, thousands of people homeless, and the rest of the population prone to
suffering because of water-borne diseases and starvation (Niger Drought Leaves Schools
Closed, 2017; Niger Floods Leave at Least 54 Dead, 200 000 Displaced, 2017; Niger Floods
Leave Tens of Thousands Homeless as Rebuilding Lags, 2018; Niger River Floods Destroy
Homes, 2010).

Abdem Moumoumi Moussa, General director for Water Resources (DGRE), and all the staff
of the Ministry of Hydraulics and Sanitation (MHA) interviewed (see Annex 1) confirmed what
second-hand data did already: in the past two years the Niger capital, Niamey, was subject to
extreme floods and droughts, to the point that water supplies for drinking water were barely
sufficient to supply the city with water for another two to three days. The sedimentation of
the river is a constant burden for the infrastructure system, water intakes are often silted up,
and these changes in the morphology cause the river to shifts its channel time and again. In
case of water shortages, Niger lacks sufficient options for alternative water supplies, both for
farmers and residents of urban centers along the Niger River basin. The water storage is
minimal, and the brackish groundwater is not exploited effectively within the basin.
Nevertheless, it will require de-salinization by reversed osmosis or another suitable technique
before consuming, if it is not too much contaminated by pesticides nitrate and nitrite, making
it not suitable for drinking porpuses (Saaf et al., 2019).

Siltation of the river bed has made access to water for irrigation purposes increasingly more
difficult. Also, Livestock’s capacity to access water resources in the dry season is reduced by
ponds and watercourses filled with sediments from siltation. Fishing is endangered by the
decrease in the magnitude of floods produced by drought and regulation dams. Ironically, it is
because of the primary sector itself that the river banks are so highly degraded. About 50% of



the Niger Basin area is occupied by fields for agricultural porpuses, which cause the soils to
remain exposed to bad weather for at least a large part of the year. Livestock too, with
overgrazing from high animal concentrations and pruning to feed animals in the dry season,
is impacting on silting as well as fishery activities that, because of rudimentary practices, are
destroying the vegetation covering the river banks and polluting the wastewater pollution
(SOFRECO, 2007).

Moreover, demographic growth has worsened these phenomena. Following on the current
trend will probably cause the complete deforestation of this area in the next 10-15 years if an
alternative and sustainable rural plan will not be integrated. If preserved, the Sahel steppe
ecosystem with its brushes, grass, and thicket could provide excellent protection for Niger soil
against desiccation and consequentially disintegration from raindrop's direct impact. Thus,
preventing sediment and sand transportation from causing the siltation of the river and other
water bodies (SOFRECO, 2007).

All these phenomena recur periodically, and over the years, many institutions, projects,
and programs were deployed to try, at least, to mitigate, prevent, and increase the country’s
resilience against similar extreme events (Table 1). The relevance of these institutions and
projects is of paramount importance for the research goal. Niger is heavily prone to water
shocks due to an ecosystem of hydrological resources characterized by high seasonal
fluctuation. Therefore, proper hydrological resource management, focusing on specific issues,
becomes essential to prevent hazards and the ecosystem degradation caused by
anthropogenic activities, climate change, and siltation of the Niger River.

It is evident that, for unclear reasons which this research aims to identify and explain,
despite the massive mobilization of institutions, the policy arrangements existing between all
these actors are not effective, and Niger is, metaphorically speaking, a hostage by its
hydrology. Institutions, programs, and infrastructures struggle to supply reliable and steady
service throughout the year, which undermines the country's water availability, water profits,
and sustainable development. Using a specific terminology, Niger can not achieve Water
Security. The Water Security paradigm is a useful tool to summarize the “status” of
hydrological resources in a specific country, and it is fully outlined later on in the theoretical
section of this thesis being the synthesis of the problematic analyzed in this research.
However, it is useful for the reader to know that Water Security means that a country should
achieve a balance between water availability and water-related risks for human-made
activities if the latter is not achieved, the country is considered water-insecure and “water-
related issues will recurrently jeopardize its development” (Grey & Sadoff, 2007). WS to be
achieved prescribes a carefully balanced management, by policy and institutions, of
infrastructures and investments in the hydrological.



Table 1: Niger’s Institutions, Projects, and Programs for Risk Management

Regional Institutions

National Institutions

Projects and Programs

ABN: Autorité du Bassin
du Niger.

AGRHYMET: specialized
agency of the
Permanent Inter-State
Committee against
Drought in the Sahel
(CILSS).

FEWS NET: Famine Early
Warning Systems
Network.

MAHGC: Ministry of
Humanitarian Action and
Disaster Management.

DNPGCA: National
System for Food Crisis
Prevention and
Management.

Ministry of the Interior,
Public Security,
Decentralization and
Customary, and
Religious Affairs.

Ministry of Agriculture
and Livestock.

Ministry of Hydraulics
and Sanitation.

Ministry of
transportation.

Ministry of the
Environment and
Sustainable
Development.

Ministry of the
Humanitarian Action and
Catastrophes
Management.

CREWS: Climate Risk and
Early Warning System,
founded by the WB.

GFDRR: Global Facility
for Disaster Reduction
and Recovery, the WB.

WMO: World
Meteorological
Organization, the WB.

PGRC-DU: Disaster Risk
Management and Urban
Development Project,
the WB, and GEF.

Building Resilience
through Innovation and
Open Data in Sub-
Saharan Africa, founded
by ENABEL.

Kandadji dam, scheduled
to finish in 2023, by
China Gezhouaba Group
Company.

Source:

DRR-Team Mission Report Niger — Niamey, Niger River (2019)
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1.7 Research Objectives and Research Questions

As it is outlined in the previous section, inter-governmental/governmental and private
institutions, projects, and programs are unsuccessfully preventing hazardous events such as
floods and droughts from jeopardizing the availability of an acceptable quantity and quality of
water, as well as water-related risks for the country. The existence of floods and drought
jeopardizing development is already robust data to assume that, somewhere, in between all
these institutions and their policy arrangements, Niger stakeholders are not capable of
performing. The former could be the effect, as previously mentioned, by the incapacity to
overcome specifics governance barriers. Therefore, it is crucial to identify, describe, and
analyze and what kind of barriers are jeopardizing their capacity.

Thus, the main question which this thesis tries to answer is:

- Which governance barriers are obstructing Nigerian water stakeholder’s policy
arrangements from achieving Water Security?

To understand, and possibly to be able to answer this question, different sub-questions
were chosen in order to analyze the Niger situation and how Niger’'s stakeholders are
managing the country’s water resources.

- Whom are the Niger’'s stakeholders involved in the management of hydrological
resources?

- What resources and powers do they possess?

- What rules they have to abide by?

- What discourses/relationships they have in place between the other stakeholders?

- In which phase - understanding, planning, managing - of the adaptation process to water
hazardous, governance barriers do arise?

- Integrating the answer to these questions with the Water Security paradigm, where does
Niger stand in the process of achieving Water Security?

Ultimately, the research goal is to identify, describe and analyze how Nigerien hydrological
stakeholders manage the country’s water resources, focusing mainly on the Niger river as it is
the most abundant and important water source of the whole country. The research aims to
achieve its target from a precise perspective: identifying and analyze possible governance
barriers responsible for the inadequate performance of its institutions, projects, and
programs.
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1.8 Scientific Relevance

A detailed mapping Niger’s stakeholder and asses what, and when, governance barriers are
obstructing could hopefully inspire further researches to improve Niger’s development and
impact positively its political instability, which is, as mentioned in the introductive section, a
top priority for the EU and UN International Agenda for African Emigration.

Niger was a colony of France until 1960 (HISTOIRE du NIGER, 2018). However, the Niger
economy is still deeply connected to France. In 2017, 45% of Niger total export and 18% of its
total import was destined to and coming from France, 98% of these exports are radioactive
chemicals, while the imports comprehend all sorts of products, mainly packaged
medicaments. France is still nowadays, the top exporter and top importer of Niger (OEC Niger
2017,2019). The dependency of Niger from France, but also international oganizations, is both
commercial and monetary. The currency of Niger is the West African CFA franc, a currency
controlled by the France treasury, with a fixed value against the Euro, with French officials
sitting on the administration boards (Ndongo, 2018). Due to the deep dependency that Niger
has with its former colony, and from International donors to support its development as
mentioned in the previous section, an interesting scientific outcome of this research could be
to hihghlight were the aids of the international community produce more governance barriers
than what they aim to solve.

Another essential scientific contribution that the case study wishes to provide regards to
the specific theoretical branch of Water governance. Niger management measures deployed
to mitigate water-related risks are inadequate. Otherwise, the Niger Ministry of Agriculture
and Livestock would not have sought the aid of the Netherlands Enterprise Agency to analyze
the consequences of a decrease in the water level and flows in the Niger River (Saaf et al.,
2019). The goal of the thesis is to describe Niger water management, with the aid of a
theoretical framework, the Water Security paradigm, which was never used before in this
specific country, and not with the support of interviews collected in place with the relevant
stakeholders.

Moreover, Climate Change inference becomes also scientifically relevant in this essay
because, as mentioned in the first paragraph, the expansion of agriculture into marginal zones,
overgrazing, and woodcutting are environmentally expensive activities. The value of
ecosystem services provided by nature for livelihoods, storage, buffering, fuel, fodder, and
more, has to be taken into consideration when weighing options for the use of water.
Attaining Water Security, in some cases, involves storing water for periods of drought. The
storage does not necessarily have to be done by building dams or reservoirs. In some cases,
natural storage in wetlands or aquifers is possible. An attempt to put consider an ecosystem
valuation, is made through these pages to find a balance between water uses, which may also
include securing environmental flows.
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1.9 Societal Relevance

Water, growth, and poverty are complex themes and dependent upon specific physical,
cultural, political, and economic circumstances, and precisely what this thesis aims to do is to
describe their intertwined relations in Niger. Niger's political situation is currently of high
instability. The country faces a terrible political crisis posed by international terrorist groups,
that even affects and exacerbate the circumstances revolving around the thesis topic. As
reported in an interview with the ABN board in Niamey, the Niger River monitoring stations
located at the Mali border were destroyed by terrorists, leaving the capital in the impossibility
of forecasting droughts and floods with reasonable notice. Niger is desperate to improve its
situation and what this research eagers to achieve is very little compared with many of the
country's problems.

Both the United Nations Agenda for Development “Millennium Development Goals,” from
2000 to 2015, and its natural successor the “Sustainable Development Goals,” 2015 to 2030,
aim to improve access to safe water supplies and to implement integrated water resources
management at all levels (Rosa, 2017). Water is indispensable for producing food, maintaining
ecosystems, and ensuring human health and dignity. Good management of water is thus a
core element of human development(Bengtsson & Shivakoti, 2015). The Sustainable
Development Goals (SDGs) offer a much more holistic agenda than the Millennium
Development Goals (MDGs) and will thus require more significant governance reforms, both
within the water sector itself and in how it interacts with other relevant sectors(Bengtsson &
Shivakoti, 2015).

However, promoting growth and poverty alleviation, while at the same time ensuring both
environmental sustainability and social inclusion and equity is not an easy task. Some
countries will face multiple challenges at once. Others will have different priorities in different
parts of the country. Yet others may leapfrog stages to avoid becoming locked into resource-
intensive development patterns. International organisations and research institutions have a
pivotal role in helping countries optimise allocations of water to meet multiple and diverse
needs(Bengtsson & Shivakoti, 2015). Especially in an extremely underdeveloped country like
Niger. Nevertheless, Water Security and Ecosystem are necessary steps along the path if we
wish to establish a prosperous future for the following generations.
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2. Theoretical Framework

This chapter collects the theoretical knowledge employed to analyze the research topic.
The first sub-section reviews the theory of “The Dynamics of Policy Arrangements,” the second
the “Water Security paradigm” and third “Governance Barriers to Adaptation.” The last
section of the theoretical framework is the conceptual model, which scope is to organize the
analysis as outlined in the research questions. The upcoming literature material had been
chosen to fulfill the purpose of this research, and it is just a small portion of the available
literature produced on the subjects of policy arrangements, water management, and
governance barriers.

2.2. The Dynamics of Policy Arrangements

An initial definition of policy arrangements (PA) is taken from “When water management
meets spatial planning: a policy-arrangements perspective,” the 2006 article of Wiering and
Immink. Inthe article, PA are defined as “the consequence of a temporary stabilization of the
content and organization of a specific policy domain at a certain level of policy
implementation” (Wiering & Immink, 2006). As the definition states, the concept rests on the
significance of two other notions: “content” and “organization.” In the same article
“organizations” are depicted as authorities, social groups, or companies adopting certain
positions and developing characteristic forms of etiquette and rules of behavior in a process
of exchanging visions and views with each other; while “content” refers to the discourse of a
specific policy domain, and how the former “organizations” give meaning to and derive
meaning from, their surrounding context (Wiering & Immink, 2006). However, despite being
a very concise and on point description of the subject, the purpose of the article was not to
explain the theory of PA, but to advance the scientific debate on it and to analyze institutional
changes tethered to it. Therefore, to introduce the reader to the PA theory, the article chosen
for this purpose is the one written by Duncan Liefferink in 2006, “The Dynamics of Policy
Arrangements: Turning Round the Tetrahedron.” This choice is justified by the fact that the
latter provides a narrowed description on the peculiar characteristics of the Policy
Arrangements, and its purpose was precisely to analyze and understand change and stability
within the theory itself.

Policy Arrangements are also defined by Liefferink in 2006 as “the temporary stabilization
of the content and organization of a particular policy domain” (Liefferink, 2006). The article
explained that “daily interactions between policy actors are assumed to develop into more or
less stable patterns gradually, these processes are usually referred to as institutionalization”
(Liefferink, 2006). Those patterns “include the substantive delineation of the problem at stake
and possible solutions,” as well as “the processes of give-and-take between the actors” and
“the formal and informal rules in which these processes take place” (Liefferink, 2006). The
whole process creates “liquid” structures that shape subsequent “liquid” behaviors. Thus,
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Policy Arrangements are defined as a temporary stabilization of these processes of
institutionalization, which attempts to capture the “duality of structure” explained in the
previous paragraph (Liefferink, 2006).

The ultimate goal of Policy Arrangements is to analytically link changes in day to day policy
practices to broader, structural changes in contemporary society and the theory do so by
describing and analyzing policy processes within a four-dimensional approach: actors and
coalitions, resources and power, rules of the game, which refers to the previously mentioned
“organization,” the last dimension ‘discourse’ refers to the “content.” When the
interconnections of all the four dimensions are captured, the article suggested an exciting new
level of an analysis highlighting developing typologies of PA built upon the well-established
trichotomy of etatism, liberal-pluralism, and neo-corporatism (Liefferink, 2006).

1.2.1 The Four Dimensions or the Tetrahedron

According to Liefferink, the four dimensions have their theoretical bases in the network
and discourse analysis theories of the 1990s. Nevertheless, he improved the theory
highlighting the interrelatedness existing between them. According to his article, the four
dimensions do not merely sum up in the process of defining a PA, but they are inextricably
interwoven. This connection was accurately symbolized with the assistance of a pyramid with
four triangular faces: the Tetrahedron (Figure 3).

Figure 3: the Tetrahedron, a symbol of the interconnectedness of the four dimensions of PA.
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rules of
the game

discourses

Source: Liefferink, D. (2006).

The tetrahedron is the perfect visualization tool for noticing that any change in one of the
dimensions could induce a change in the others. New actors can change the composition of
coalitions or add new elements to the prevalent discourse or even influence the distribution
of resources. Likewise, the unexpected availability of extra resources or, vice versa, their
withdrawal may attract new actors, exclude others, or instigate new coalitions. Changes in
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formal procedures could have similar impacts. Ultimately, brand new ideas can enter the
tetrahedron in the form of new discourses and mobilize new resources or form new coalitions
or attract new business actors towards a particular policy issue. In light of all these possible
connections between the four dimensions of PA, whoever decides to approach the analysis
should, in principle, address the entire tetrahedron. Nonetheless, the interconnectedness of
the four dimensions does not entail given, homogenous, stable and internally consistent
relations between the four dimensions. “institutional voids,” as the absence of shared rules,
or even a diffused incongruence could influence PA, resulting in periods of instability and
shock wise changes (Liefferink, 2006).

Each corner of the tetrahedron is a suitable starting point to evaluate PA. However, all
corners and connections between them have to be covered eventually, and the choice of
different starting points implies the use of different conceptual and methodological tools
(Liefferink, 2006). Therefore, the focus of the analysis is now on the four dimensions, starting

” o"

from “actors and coalitions,” followed by “resources and power,” “rules,” and finally

“discourses.”

e Actors/Coalitions. To start the PA analysis from the positions and roles of actors involved
in each case is the more practice-oriented approach of the four. It aims to assess the
options available to actors such as government departments, firms, or NGOs and to
improve their stakes in the policy process. Therefore, when strategic policy research is
privately funded, it often implies an actor's perspective. Moreover, to get to an overview
of the policy arrangement around a given issue, starting from an actor perspective is the
most tangible way because of its capacity to describe how policy actors themselves
perceive their very own situation. This is fundamentally true because day-to-day practice
revolves around people dealing with other people. It is only through people that the other
three dimensions materialize. These interactions are frequently shaped in two opposing
categories: “allies” and “enemies.” In fact, from a methodological perspective, the first
matter of analysis of many policy studies is determining who is involved in the policy area
under consideration. Followed by the research for their power relations, the institutional
context in which they operate, and their influence on the policy process. The latter was
done through the study of secondhand data like policy documents, or with firsthand data
like interviews and survey. An important distinction has to be made between central and
peripheral actors and to cluster actors that fulfill similar roles in the arrangement. An actor
analysis should always imply a focus on the rules governing the interaction between the
subjects involved (Liefferink, 2006).

e Resources/Power. Many theoretical approaches in political sciences have, at their core
analysis on resource dependencies and power relations. Resources and powers are
essential for impact evaluation in policy intervention to address a practice-oriented
research questioning. This is true precisely because interventions often amount to the
introduction of specific resources into or the withdrawal of resources from PA. Resources
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such as subsidies, taxes, or the production and dissemination of expertise. From a
methodological perspective, these evaluations can be done either ex-ante or ex-post. The
choice should be subjected to the goals of the analysis. The first case should be chosen if
the research tries to estimate the impact of planned policy intervention. The second one,
if it aims to measure the impact realized to eventually revising or tuning the policy. It is
crucial to notice that the core idea of this approach revolves around the idea that,
frequently, actors in a given policy issue are, in various degrees, dependent upon each
other for resources, such as money, information, or political legitimacy. Thus, by linking
resources/power with actors, the process of identifying power relations between actors
explained in the previous paragraph is improved. This is the mapping of “relational power”
in PA. Through this activity, it becomes clear that certain actors are connected because
they share control over essential resources, which is useful to identify different “resource
coalitions.” It is helpful to remark that in one policy arrangement, money may be the
central stake, while in another arrangement, the exchange of knowledge and expertise
may be crucial. Resources, in the policy game, could be perceived as “weapons” or
“prizes.” It depends on the relevant context. Sometimes actors attempt to determine
outcomes with the help of resources: legal resources can be used strategically in the policy
game. Other times they attempt to improve their situation by changing the distribution of
resources to their advantage: actors competing to gain control over money or personnel.
Actors could even share resources in “mutual knowledge.” In case of ambiguity, rules
become crucial to understand which role resources play.

Nevertheless, rules can be changed by powerful actors when they are affected by
vagueness; in this case, they are known as “regulatory power,” a situation where rules are
formal or informal. The same goes for discourses, they can “weapons,” but in the case,
they are not under any specific actor’s control, they can be changed with the scope of
prevailing in the arrangement. This “discursive power” is based on political legitimacy
(Liefferink, 2006).

Rules. The third dimension of PA is the one about rules. Rules are defined as “the mutually
agreed formal procedures and informal routines of interaction within institutions”
(Liefferink, 2006). Rules possess a powerful connection with all the other dimensions.
Following the latter definition, rules are closely linked with the actor dimension of PA.
Instead, when they are linked with resources and power, rules go by the name of
“regulatory power,” the concept mentioned above. When approached from the
dimension of discourses, rules are connected with underlying interaction prevailing in the
network. Rules and discourses mainly refer to general ideas about governance, about the
relationships between and the share of responsibility of state, market, and civil society.
From a methodological perspective, commencing the analysis with the rules dimension is
a suitable strategy for studying the influence of institutional change on policy areas. This
process facilitates the task of linking the institutional analysis with the strategic one. The
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rules dimension is essential to evaluate the effect of the introduction of new rules or
procedures on the three other dimensions of PA (Liefferink, 2006).

e Discourses. The last section is about the discourses dimension. Discourses are relevant at

two different levels. The first level refers to the general ideas about the organization of
society. Discourses refer to the relationship between state, market, and civil society, or
the preferred mode of governance. In practice, however, the idea of a discourse related
to governance as the relationship between state, market, and civil society, is too broad to
address specific policy issues or sectors. However, if analyzed through the general
perspectives of the actors involved, discourses may have an impact on specific policy
arrangements. Adopting different perspective also allows highlighting the implications for
the rules of interaction in the arrangement. The second level of discourse analyzes the
actual policy problem at stake. It narrows the problem down to the character, its causes,
and possible solutions. At this level of analysis, the strategic positions of actors in the
arrangement become much more relevant than the general ideas.
Nonetheless, groups of actors around one particular discourse, or discourse coalitions,
may be discerned at both levels of the analysis. Considerable incongruences between the
two levels may exist. If and how such incongruences can be reduced depends not least on
the distribution of discursive power in the PA. From a theoretical point of view, starting
the analysis from the dimension of discourses is helpful to study the practical effects of
political modernization. From a methodological point of view, the role of changing
problem perceptions, induced among others by new scientific insights, could also be
examined (Liefferink, 2006).

Figure 4: the Tetrahedron analytical perspectives.
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Source: Liefferink, D. (2006).
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As previously mentioned, the four dimensions of PA are deeply intertwined. These inter-
connections are visually summarized with an improved version of the tetrahedron (Figure 4).
The image highlights from the vantage point of each dimension the interaction happening with
their counterparts and draws attention to the analytical possibilities implied in PA (Liefferink,
2006).

1.2.2 The Typology of Arrangements

It is a recurring theme in PA analysis that characteristics of one dimension of the
tetrahedron have implications for other dimensions. These implications allow the researcher
to start a comprehensive typology of such arrangements, in order to define ideal type
combinations of features covering all dimensions of the arrangement. In this process of finding
combinations is possible to start from every corner of the tetrahedron. Then, similarly to the
analysis of the four dimensions, proceed towards the next corner of the figure. However, to
construct a generally applicable typology, the authors of the paper preferred a deductive
approach, built upon the well-established trichotomy of etatism, liberal-pluralism, and neo-
corporatism. This choice is justified by the fact that using already affirmed categories as a
point of departure for the analysis saves work and makes the arguments more comfortable to
grasp for the readers. Furthermore, etatism, liberal-pluralism, and neo-corporatism refer to
distinguishable institutional features, thus structuring the research accordingly, additional
focus is required for possible institutional transformations (Liefferink, 2006).

The identification of basic typology of PA begins from the discourse dimension, from the
part that deals with prevailing ideas about governance. Indeed, the existing relationship
between the state, market, and civil society can be observed throughout the organization of
a given PA, for instance, in the number and type of actors involved, the distribution of
significant resources, or the rules governing the arrangement (Liefferink, 2006). However, this
theoretical framework is also mandatory to define the concepts of etatism, liberal-pluralism,
and neo-corporatism entail.

e Etatism, from the French word “Etat,” which means “State,” identifies a PA scene
dominated by state actors: the state controls vital resources, and other actors are in a
position with limited access to decision making. Etatist type of PA is characterized by strict
rules, with a state often recurring to authoritative instruments. Discourses are also
determined or imposed by the state. Examples are, but not solely, dictatorial regimes, like
Francoist Spain, or specific systems in democratic countries, such as public health systems
in several European countries. Environmental policy, in its embryo phase, was too
predominantly stated dominated (Liefferink, 2006).

e Liberal-pluralism denotes a typology of PA market-oriented. In a liberal-pluralism scenario,
no single actor dominates, and resources are spread over public and private parties, which
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include business and civil society actors. PA is open to newcomers. Liberal-pluralism is
ruled by democratic processes and accommodates open competition between the parties
involved. The competition also permeates the dimension of substantive discourses, with
different actors or actor coalitions promoting conflicting views of the policy problem at
stake. An example of a typical liberal-pluralism scenario is federal policymaking in the US,
where states, firms, and interest groups compete for influence (Liefferink, 2006).

e Neo-corporatism describes a situation where significant resources are shared between
state, market, and civil society. In this scenario, policies are made and implemented jointly
based on a commonly agreed substantive discourse. The institutionalization of rules
provides a fertile environment for negotiation based on consensus. Monopolistic
representative associations are the organized structure for market players and civil
society. Actors working outside these boundaries can hardly gain access to PA. Neo-
corporatism is relatively common in Nordic countries and central European states such as
Austria, the Netherlands, and Belgium, especially concerning socio-economic issues
(Liefferink, 2006).

As pointed out by the author of the article, this triad of typologies has one major
shortcoming: it is directed towards public polices and does not consider more recent forms of
initiatives working outside canon institutional settings. This typology of PA is defined with the
term “sub-politics.” Arrangements characterized by a membership limited to stakeholders in
the problem concerned, with minimal state interference and resources controlled by private
actors. These sub-political arrangements present an alternative form of discourses based upon
“bottom-up” interactions and solidarity (Liefferink, 2006).

Figure 5: Basic typology of policy arrangements.

Characteristic Access Control over Prevailing rule  General
(number of major resources  of interaction character of
actors in inner substantive

Ideal type circle) discourses
Etatism low state instrumentality  imposed
Liberal-pluralism  high spread competition conflicting
Meo-corporatism  limited shared negotiation agreed
Sub-politics specific non-state actors  solidarity challenging

Source: Liefferink, D. (2006).

The four typologies, etatism, liberal-pluralism, neo-corporatism, and sub-politics, are pure
ideal types useful to categorize the characteristics of PA. In practice, PA are rarely found as
one specific ideal type, and the four presented here are by no means all potentially relevant
ones. The model (Figure 5) highlights several important constitutive features of policy
arrangements, but it may be extended by further aspects dependent on the precise goal of
the analysis (Liefferink, 2006).
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2.3 Water Security paradigm

The following pages reassume the crucial points of the Water Security paradigm. Global
climate change is increasing the complexity and costs of ensuring water security due to its
different potential impacts on local hydrology. Water (in)Security will create incentives and
disincentives for specific economic activities in particular geographic areas, which will
influence both the structure of the economy and spatial patterns of growth, and hence have
an impact on overall growth and equity outcomes. The main reason will mainly be because, in
countries lacking institutions and infrastructure to manage, store and deliver their water
resources, climate change will end up superimposing over already existing vulnerabilities,
urging stakeholders to take action to counter it.

2.3.1 Definition of the paradigm and Countries division

It has always been a priority for every society to limit the destructive power of water while
harnessing its productive potential. Water security has become a central feature of the global
policy agenda(Yildiz, 2015) and therefore, achieving essential Water Security is still nowadays
a top-priority, although this theoretical concept is relatively young. The paradigm was the
main topic of a summit in 2007 entitled “Water Security: Leadership and Commitment,” an
event hosted in Japan by the Asia-Pacific Water Forum (APWF), an independent and not-for-
profit network organization (Cook & Bakker, 2012). However, the paradigm itself was
presented a year before at the “4th World Water Forum” in Mexico by David Grey, Senior
Water Advisor, and Claudia Sadoff, Lead Economist, of the World Bank. In 2007, the paradigm
was published again. The form chosen by the same experts of the World Bank was that of a
scientific paper, and the title was “Sink or Swim? Water security for growth and development.”
This set of information is relatively accurate about the chronological birth of the
abovementioned concept but is nonetheless debatable. In the following pages, the two papers
of Sandoff and Grey (2006-2007) are carefully analyzed, as they will be the core theory for this
thesis.

As mentioned in the introduction, the definition of Water Security is:

“The availability of an acceptable quantity and quality of water for health, livelihoods,
ecosystems, and production, coupled with an acceptable level of water-related risks to people,
environments, and economies.”

(Grey & Sadoff, 2007)

The concept highlights the duality of water, a necessary input to almost all production, in
agriculture, industry, energy, transport, by healthy people in healthy ecosystems, and it is
potential as a force for destruction, through floods, droughts, landslides and gestation pool
for desires. Moreover, water was, and still is, a cause of political disputes as well as conflicts
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when crosses jurisdictional boundaries, while also being the driver of growth when
cooperation on international transboundary waters is supported (Grey & Sadoff, 2007).

Figure 6. Water security: water as a source of production and destruction.
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Source: Grey & Sadoff (2007).

The results of a country in the effort of channeling this natural resource for good are
determined by many factors, yet three of them have more impact and resonance than the
others:

) The hydrologic environment, which is a natural legacy that a society inherits. It reflects
the absolute level of water resource availability with its inter- and intra-annual variability and
its spatial distribution. It could be, in turn, divided into “easy”: relatively low rainfall variability
and perennial river flow sustained by groundwater base flow. It requires a low level of skill
and investment to manage, and the need for developing new infrastructure after the initial
investment is relatively low. “Difficult”: rainfall markedly seasonal and a combination of
extreme intra-annual and inter-annual variability where floods and droughts create
unpredictable risks. It requires a high level of skill and investment, and the need for always
developing new infrastructure is high. “Trans-boundary”: the hydrological resource is located
within and between nations. It poses increased managing costs, in terms of environmental
costs, economic costs resulting from a sub-optimal development of the river, and
administrative costs arising from tensions over the river foregone non-cooperation. It exists
an interesting correlation between poverty a the hydrological environment. Although not all,
many of the most developed countries in the world have “easy” environments, while the
poorest and more underdeveloped posses “difficult” ones (Grey & Sadoff, 2007).

J The socio-economic environment which reflects natural and cultural legacies, as well as
policy choices. The structure of the economy and the behavior of its actors plays a crucial role
in managing water resources. The latter is especially the case of “difficult” hydrology. Almost
all societies needed water infrastructure to access, store, and regulate this resource.
Sometimes these functions were performed by natural assets, but almost all the time, human-
made assets have been developed to integrate them. Institutions were also developed to
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address issues ranging from water allocation, quality, rights, and pricing, to asset
management, service delivery, and their performance. The type of infrastructure and
institutions is related to the economic structure of its society. Significant investments are
required to achieve basic water security in an agriculture-based economy, where the
productive assets or areas lie in flood plains.

On the contrary, economies that are less water-dependent might accept higher levels of
hydrological uncertainty. With greater economic resilience to water, shocks also come a lower
minimum platform of investment in water infrastructure and institutions needed to achieve
water security. The social disposition towards risk in a country is also a determinant factor. In
the poorest countries, where survival is the primary concern for the population, economic
actors tend to be extremely risk-averse, investing only where significant returns are proved.
Where water is unpredictable and insecure investments tend to be made only to counter the
downsides, and not to maximize gains. This creates a severe low-level equilibrium trap for
undeveloped counties and a vicious cycle difficult to break (Grey & Sadoff, 2007).

J Changes in the future environment, with considerable and growing evidence that
climate change will reduce water availability and an increase in the variability with which the
water is delivered. Without adapting institutions and infrastructure to counter climate change,
it will be superimposed on existing vulnerabilities (Grey & Sadoff, 2007).

The type and the scale of institutions and infrastructure required to tame these factors play
essential roles on the path to achieve water security. Because investments in water
infrastructure and institutions are almost always needed to achieve water security. They are
a precondition to harnessing hydrology for sustained and broad-based growth and
development. Thus, most of the countries which have not achieved water security face
difficult hydrological legacies and insufficient institutions, capacities, and infrastructure stocks
with which to manage and deliver water. In order to have a better understanding about the
level of water security achieved worldwide, specific continents around the globe have been
chosen as examples for the three main typologies of countries used in the paradigm (Figure
5,6,7):

* Countries hostage to hydrology (Type 1): Africa, Middle East.
* Countries hampered by hydrology (Type 2): South Asia, South Africa.

* Countries harnessing hydrology (Type 3): North America, Western Europe, Australia, and
Eastern Asia.

(Grey & Sadoff, 2007)
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2.3.2 Minimum Investments Platform (MIP)

Infrastructures (natural or human-made) will not deliver high, sustained returns if they
are not well designed and managed by the optimized institution. Moreover, similarly, strong
institutions and sustainable governance will not be able to contribute to water security if
appropriate investments in sound and reliable water infrastructures are not made. For
effective water-management, institutional and infrastructural design needs to ensure
inclusion, accountability, and equity and be flexible enough to adapt to change, such as in
technologies and social policies (Grey & Sadoff, 2007).

The idea of a “minimum platform” for water institutions and infrastructure is central
to water security (Figure5). Below this minimum platform, a society is unacceptably impacted
by its hydrology, with consequences on the economy, which cannot be reliably and predictably
managed to pose significant obstacles to growth and development. Above the minimum
platform, water security is achieved, and societies are sufficiently resilient to the impact of
water so that water underpins growth. Thus, once an acceptable level of water security has
been reached if further investments are made, they should be focused more on growth
enhancement, rather than on meeting unfulfilled basic needs and mitigating risks (David Grey
& Claudia Sadoff, 2005).

Figure 7: Water Security & the Minimum Platform
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The dynamics of this relation can be illustrated in a “Water and Growth S-Curve.” The
“S-curve” explains how a minimum platform of investments in water infrastructure and
management can produce a “tipping point” beyond which water makes an increasingly
positive contribution to growth (Figure 6). The “S-curve” suggests that early incremental
returns on investment in water resources, especially in countries with high hydrological
variability, may appear to be reasonably low (Figure 7). Thus, significant public investments
may be needed before basic water security is achieved, and unconstrained growth ensues in
“type 1” countries.
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Figure 8: Water Security for 3 Types of Countries
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kely show these early investments to be

uneconomic because marginal costs will likely outweigh marginal benefits until a significant
stock of infrastructure has been built. However, if the hypothesis holds, growth will be slowed
until such investments are made. This suggests that the standard tools of project economic
analysis, such as marginal rates of return and ability to pay, which are commonly applied by

governments and donors alike, may be inapprop
and their use may forestall growth. If the h

riate to weigh significant early investments,
ypothesis holds, a minimum platform of

infrastructure should be identified by a straightforward needs analysis (Grey & Sadoff, 2007).

Figure 9: Balancing and sequencing investments

in water infrastructure and management
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At all times, concomitant investments must be made in infrastructure and institutions, but
when stocks of hydraulic infrastructure are low, investment in infrastructure will be a relative
priority. Investment in management capacity and institutions becomes increasingly crucial as
more significant and more sophisticated infrastructure stocks are built. Most developed
countries fall into “Type 3”, where significant infrastructure investments have been made and
where efforts are best directed toward strengthening water resource management. In “Type
1” countries, most of the world’s poorest countries, infrastructure stocks are so low that
investments in management do not have the same high returns. Intermediate economies fall
into “Type 2”. Without the infrastructure to store and deliver water and manage flows, there
is neither the need nor the incentive for sophisticated management practices (Figure 8).
Management and development must go hand-in-hand, but with more significant
infrastructure stocks to manage water, stronger institutions, and better management
practices become possible, necessary and will bring real benefits (Grey & Sadoff, 2007).

Figure 10: Investment in institution and infrastructure
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2.3.3 The challenges to achieving Water Security

One of the main challenges on the path towards Water Security is learning from past
environmental and social lessons. One of the newest lessons to learn on is the recognition of
natural water assets value. From a historical perspective, natural water assets have always
been valued by societies, but as populations and water demand have grown over time,
human-made infrastructure became necessary to supplement natural assets in order to
maintain water security. Whether the technology was available, wells, pipelines, dams, and
canals have been built to provide those functions previously delivered by lakes, rivers, and
springs. However, in anticipation of the following section, the recognition of the relationship
between ecosystem status and water infrastructure is part of water rhetoric and practice long
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lost, but now more than ever necessary to recover if we want to meet new standards of
sustainability (Grey & Sadoff, 2007).

Another big challenge, extremely relevant for the topic of this thesis, warns about the
differences in goals settings between developed donor countries and undeveloped, or
developing, recipients. It is not rare that in developed countries, after a period of significant
economic growth, a great deal of emphasis is posted on re-operation, re-engineering, or even
dismantling of existing water infrastructure systems, mainly to meet new standards of
performance optimization and new environmental and social priorities. On the contrary, less
developed countries find their infrastructure stocks to be inadequate, and therefore, their
priority is always to improve the existents. Donors should advise wisely recipients of the
shifting in developing patterns from always improving infrastructure, to improve and optimize
their water management, without forgetting the immediate and often extreme growth and
poverty challenges faced by them. Obscuring and not recognizing this shift in growth
processes, as well as the particular priorities of each and any country, could lead to regrettable
planning decisions (Grey & Sadoff, 2007).

The last challenge worthy of being report could be defined less as a challenge and more as
an admonishment. Water development always comes at the expense of environmental and
social costs. However, whether a country pursues or not Water Security, both action and
inaction generally lead to environmental degradation. The Environmental Kuznets Curve (EKC)
is a concept derived from Simon Kuznets's famous curve, which shows how income inequality
at first rises and then declines as per capita incomes grow. The EKC shows a similar relationship
between environmental and social disruptions associated with water management and
development at different income levels (Figure 9). In a hypothetical situation where water
security has not yet been achieved, and the population continues to grow, lack of investments
in water security may lead to stalled or diminished incomes and increase at the same time
environmental degradation and social disruption, which will eventually increase as a
consequence of water-related crises, population pressures and poverty (Grey & Sadoff, 2007).

Figure 11: EKC incomes and environmental impacts.
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Source: Grey & Sadoff (2007).

The hypothesis goal is to confirm that no water development in water-insecure nations will
be worse for society and the environment than any form of water development. Although,
“good” water development results after a thorough examination of many options: actions and
inaction; water conservation and water development; natural and human-made
infrastructure at all scales; alternative technologies, incentives, and institutions; capacity
building and so forth. The key lesson is that fundamentally, it is not possible to compel the
design of water development investments in a way that ensures equal benefits for both local
communities and the environment. It is not possible to equitably share real benefits in current
and future generations, while still allowing the economy and society-at-large to benefit from
the growth made possible by these investments. In order for future generations to inherit
institutions and infrastructure that will adapt to their evolving values, a long-term planning
perspective has to be assessed, one that could also incorporate and anticipate trends.
Achieving Water Security carries an excellent potential for developing countries seeking to
poverty reduction and growth (Grey & Sadoff, 2007).

2.4 Barriers to Adaptation

This section of the theoretical framework has the goal of describing governance barriers to
climate change adaptation. To reach its purpose, it refers mainly to two articles: “Governance
and the Art of Overcoming Barriers to Adaptation” of 2009 by Susanne C. Moser, and “A
framework to diagnose barriers to climate change adaptation” of 2010 by Susanne C. Moser
and Julia A. Ekstrom. The first article offers a view on how to overcome barriers to action in a
multi-actor context, such as adaptation to climate change (Susanne C. Moser, 2009). The
second article presents a systematic framework to identify barriers that may impede the
process of adaptation to climate change (S. C. Moser & Ekstrom, 2010). The two articles are
going to be used in synergy as they are complementary to each other, as the first one being
an early work of the same author introducing many of the essential notions for the subsequent
framework.

2.4.1 Governance and the Art of Overcoming Barriers to Adaptation

The 2009 article of Susanne C. Moser cited in the previous section introduces the
reader to the challenge of dealing with climate change impacts and the consequences that
they unfold. The path of increasing social and environmental resilience to these events is a
task of navigating and managing a system made up of multiple actors with a variety of
interests, capacities, and challenges often spanning several sectors (Susanne C. Moser, 2009).
The later includes mainly: actors in the formal arenas of government and non-governmental
players.
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Precisely this combination of players led to the emergence of a notion capable of
encompassing affairs beyond the institutions of formal government: “Governance” (Susanne
C. Moser, 2009).

The article defines governance as “the set of decisions, actors, processes, institutional
structures and mechanisms, including the division of authority and underlying norms, involved
in determining a course of action” (Susanne C. Moser, 2009). It also provides a less
complicated and more practical definition of governance as “the art of overcoming barriers to
action in a multi-actor context, such as adaptation to climate change” (Susanne C. Moser,
2009). In the end, governance emerged as a practice capable of overcoming institutional
obstacles and inertia, navigate with a strategic approach competing interests, and employ
proportional resources in a dynamic environment of goals, needs, opportunities, trade-offs,
and interests of multiple stakeholders (Susanne C. Moser, 2009).

The article focused its analytical lens on the observed barriers to adaptation in the US.
Nonetheless, the majority of its conclusions are undoubtedly applicable to every country and
not only the United States of America. It firstly makes an essential distinction between the
notion of “barriers” and “limits.” Limits constitute thresholds of absoluteness, beyond which
nothing can be maintained or modified. By contrast, “barriers” are obstacles that can be
overcome with a change of approach (Susanne C. Moser, 2009).

In its effort of reviewing the US barriers to adaptation, the author identified: the lack
of “federal” leadership; the lack of funding for research and planning; political opposition;
ignorance about climate change impacts and the need for adaptation; lack of intra- and inter-
agency coordination, communication, and collaboration; competing priorities; lack of
adaptation mandates; and legal constraints (Susanne C. Moser, 2009). Moreover, she
identified also: the lack of public awareness, engagement, and pressure to make adaptation a
policy priority; lack a functional organizational structure that would support adaptation
planning; lack collaboration with local universities and experts; thus the lack of opportunities
to exchange information and experiences (Susanne C. Moser, 2009). She finally argues that in
this scenario governance emerged as the solution finding, in the early stages of adaptation
planning and implementation, a delicate balance between initiating and endorsing the
establishment of ongoing adaptation planning processes, while making, at the same time, only
meaningful policy and programmatic commitments (Susanne C. Moser, 2009).

2.4.2 A framework to diagnose barriers to climate change adaptation

The first article served as an introduction to the concepts of governance, barriers, and
climate change, defining the former, but not addressing the core of the analysis. In the 2010
article “A framework to diagnose barriers to climate change adaptation,” Susanne C. Moser,
in collaboration with Julia A. Ekstrom, succeeded in the effort of contributing to the academic
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literature. They produced a framework capable of tracing a road map for analyzing barriers to
climate change adaptation.

Furthermore, in the first article, a fundamental definition was missing: the
“adaptation” concept definition. The following article used one which deviates from the
mainstream definition given by the Intergovernmental Panel on Climate Change (IPCC). The
two authors justified their choice in the light of a definition capable of increasing inclusiveness,
in contrast with the IPCC assertive approach, which does not consider action taken outside
non-climatic windows of opportunity and implicitly assuming effectiveness in their outcome.
Therefore, the definition used by Moser and Ekstrom is the following:

“Adaptation involves changes in social-ecological systems in response to actual and expected

impacts of climate change in the context of interacting non-climatic changes. Adaptation
strategies and actions can range from short-term coping to longer-term, deeper
transformations, aim to meet more than climate change goals alone, and may or may not
succeed in moderating harm or exploiting beneficial opportunities.”

Source: S. C. Moser & Ekstrom (2010).

The authors proceeded then with a necessary clarification which is also explained with the
aid of a figurative tool (Figure 12):

“Choosing a particular scope and scale of adaptation has significant implications for the
number and types of barriers activated and encountered by choosing different adaptation
actions or pathways. System transformations will require different and likely more challenging
barriers to be overcome than planning or implementing immediate measures to cope with a
climate-driven disaster.”

Source: S. C. Moser & Ekstrom (2010).

Figure 12: Scope and scale of adaptation to climate change.
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Furthermore, the authors, with the aid of another graphic tool, describe how the process
of adaptation should provide the foundation for identifying and organizing the barriers (Figure
13). It is composed of a total of nine stages in which the barriers may impede progress from
one stage to another. It is a relatively common process of rational decision-making,
understanding the problem, planning adaptation actions, and managing the implementation
of the chosen options. In the understanding phase, the problem is detected (1), information
is gathered (2"9), and then defined (3™). The planning phase involves developing possible
options to solve the problems (4t"), asses if they are feasible (5%"), and select the best ones
(6™). In the last phase, managing, these options are implemented (7t"), monitored in their
outcomes (8™), and evaluated (9™). In practice, it is always a less linear process, although the
process stage is a useful ordering heuristic (S. C. Moser & Ekstrom, 2010).

Figure 13: Phases and subprocesses throughout the adaptation process.

roblem
P Gather/Use

Evaluate info

Understanding

. . (Re)Define
SO

environment Managing
Imp!l .
Planning

Source: S. C. Moser & Ekstrom (2010).

It is specifically for the desire to comprehend why a given barrier arises in the adaptation
process, that the authors have built this framework for the analysis of social-ecological
systems. They studied the actors, the context in which they act, and the object upon which
they act as three intertwined parts of the same object. They have highlighted that, often, to
achieve a to change a “system of interest,” actors, but might be as well the governance context
in which they act, have to change. The latter, this “greater context” in which both the actor
and the “system of interest” are embedded, enables and constrains those contextual
conditions capable of shaping adaptive actions. Barriers may arise from each of the three
structural elements of the diagnostic framework (Figure 13). The structural model proposed
by the authors explores the causes of these impediments along with the contributions to the
barriers through context, actors, and “system of concern,” and in so doing, establishes the
source of the barriers (S. C. Moser & Ekstrom, 2010).

The barriers are divided throughout all three of the major phases of the adaptation process:
Understanding, Planning, and Managing. The table (Table 2) is straightforward and relatively
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easy to comprehend. Each of the three major phases has to be overcome in sequence in order
to achieve adaptation. If a minimum threshold of concern over the detected issue is not
achieved, the proper response will not be triggered and, therefore, the adaptation process
will stagnate in the relevant stage, holding the process from proceed to the next stage (S. C.
Moser & Ekstrom, 2010).

Figure 14: The structural elements of the diagnostic framework.
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Source: S. C. Moser & Ekstrom (2010).

The table (table 2) includes each of the three major stages, and for each of them, the
relevant sub-stages with the commonly encountered barriers according to the literature
studies made by Moser and Ekstrom (Table 2). Although a small set of barriers appear to be
of repeated and crosscutting importance throughout the whole process. These cross-cutting
barriers are:

e Leadership, which can be critical at any stage in the adaptation process, especially in
initiating the process and sustaining momentum over time;

e Resources, crucial in almost every stage, but certainly in the science-heavy planning and
management to support implementation and monitoring;

e Communication and Information, to increase awareness and understanding, provide
continuity, and constructively engage policy-makers, stakeholders, and the public;

e Values and Beliefs that influence how people perceive, interpret and think about risks and
their management, what information and knowledge they value, what concerns have
standing, and so on.

Source: S. C. Moser & Ekstrom (2010).

The authors completed their framework addressing the possible points of intervention for
actors to overcome governance barriers. These abilities are affected not only by actors’
capabilities but also by the source or origin of the barrier. Typically, the formers are influenced
by two dimensions, spatial/jurisdictional and temporal. The temporal dimension is composed
of contemporary versus legacy barriers, while the spatial/jurisdictional dimensions by
proximate versus remote barriers (S. C. Moser & Ekstrom, 2010).
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Table 2: Common barriers in the phases of Understanding, Planning, and Managing.

Phase and process stages

Detect problem

Gather/use of information

(Re)define problem

Develop options

Assess options

Select option(s)

Implement option(s)

Monitor outcomes & environment

Evaluate effectiveness of option

Barriers
Common barriers in the stages of the Understanding phase
Existence of a signal
Detection (and perception) of a signal
Threshold of concern (initial framing as problem)
Threshold of response need and feasibility (Initial framing of response)
Interest and focus (and consensus, if needed)
Availability
Accessibility
Salience/relevance
Credibility and trust
Legitimacy
Receptivity to information
Willingness and ability to use
Threshold of concern (reframing of the problem)
Threshold of response need
Threshold of response feasibility
Level of agreement or consensus, if needed
Common barriers in the stages of the Planning phase
Leadership (authority and skill) in leading process
Ability to identify and agree on goals
Ability to identify and agree on a range of criteria
Ability to develop and agree on a range of options that meet identified goals and criteria
Control over process
Control over options
Availability of data/information to assess options
Accessibility/usability of data
Availability of methods to assess and compare options
Perceived credibility, salience, and legitimacy of information and methods for option assessment
Agreement on assessment approach, if needed
Level of agreement on goals, criteria, and options
Agreement on selecting option(s), if needed
Sphere of responsibility/influence/control over option
Threshold of concern over potential negative consequences
Threshold of perceived option feasibility
Clarity of authority and responsibility over selected option
Common barriers in the stages of the Managing phase
Threshold of intent
Authorization
Sufficient resources (fiscal, technical, etc.)
Accountability
Clarity/specificity of option
Legality and procedural feasibility
Sufficient momentum to overcome institutional stickiness, path dependency, and behavioral obstacles
Existence of a monitoring plan
Agreement, if needed, and clarity on monitoring targets and goals
Availability and acceptability of established methods and variables
Availability of technology
Availability and sustainability of economic resources
Availability and sustainability of human capital
Ability to store, organize, analyze, and retrieve data
Threshold of need and feasibility of evaluation
Availability of needed expertise, data, and evaluation methodology
Willingness to learn
Willingness to revisit previous decisions
Legal limitations on reopening prior decisions
Social or political feasibility of revisiting previous decisions

Source: S. C. Moser & Ekstrom (2010).
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As explained better figuratively and with the support of examples, each barrier varies
along both dimensions (Figure 14), and, although there may overlap between each other’s
respectively, they are not necessarily identical (S. C. Moser & Ekstrom, 2010).

Figure 15: Influence and intervention to overcome barriers.
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Source: S. C. Moser & Ekstrom (2010).

The authors stared explaining that Box D could be the case of a local official which may
want to find scientific information on vulnerability but cannot locate any because federal
agencies in years past have not provided funding to conduct researches in such field, therefore
creating a barrier that is a legacy of past policy decisions by remote actors. By diametrical
contrast, Box A is one in the present, where actors find out that not all of the relevant
stakeholders are participating at the decision table; thus, they should reschedule the
roundtable and extend invitations to their proximate colleagues for the next meeting.
Furthermore, in Box C, the same actors could find out that local law, a proximate legacy
barrier, prevents them from taking specific adaptation actions. Ultimately, Box B is the case
where, a remote contemporary barrier, one that occurs now but is beyond direct control, for
example, a budget crisis results in an agency, charged with providing technical assistance to
the local process, not having sufficient staff to fulfill its purpose (S. C. Moser & Ekstrom, 2010).

In conclusion, the authors emphasize that overcoming barriers is not normative, but actors
involved in the adaptation process may be interested in overcoming them. Their suggestion
stands on the hypothesis that “working through barriers, rather than skipping entire phases
of the decision process, may prove beneficial for the decision outcome” (S. C. Moser &
Ekstrom, 2010).
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2.5 Conceptual Model

The Conceptual Model sets the node points of the analysis. It serves to guide the reader
through a figurative model outlining how the theories and concepts described in the previous
sections assisted the research purpose. Ultimately verifying how the Dynamics of Policy
Arrangements and Governance Barriers to Adaptation affected Water Security in Niger. It has
six levels, each one addressing and narrowing the analysis in order to advance towards the
research’s conclusions.

The first level of the theoretical framework, “Niger’s Hydrological Sector,” serves to
describe and identify water resource management on a macro level in the country, in order
to create the necessary background of information for the following levels. The second level,
therefore, divides the stakeholders of the hydrological sector into governmental actors,
regional actors, projects, and international programmes. Each of the identified stakeholders,
involved in the management of water resources in the country, is then analyzed and
decomposed in the third level using the Four Dimensions of Policy Arrangements: Actors and
Coalitions, Resources and Power, Rules and finally Discourses.

Niger Hydrological Sector's Stakeholders

g N

Institutions i
Projects &
Programs
Gov. Actors Reg. Actors
Acotrs and Resources and Powers
coalitions
Acotrs and coalitions  pacyirces and
Rules Resources and Powers  Acotrs and coalitions  Resources and Powers Powers
Discourse ’ Acotrs and coalitions

Discourse

Discourse
Rules Rules Rules

Governance Barriers To Adaptation

Discourse

Planning Managing

\ Unders;tandiﬂg /

WATER SECURITY

These steps should have served to finally being able to possess enough in-depth knowledge
about Niger’s Hydrological Stakeholder and be able to set up the analytical structure to
advance the research onto its consequent stages. The fourth level regroups all the knowledge
narrowed in the previous levels to introduce on a macro scale the Governance Barriers to
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Adaptation affecting water resource management in Niger. These barriers are then divided in
the second to last level, the fifth, using the 2010 article of Moser and Ekstrom “A Framework
to Diagnose Barriers to Climate Change Adaptation” into the phases of Understanding,
Planning, and Managing.

The last step of the conceptual model is the sum of Niger’s Hydrological Stakeholders and
concludes the analysis. Thus, the sixth level, using all the information of the previous sections,
addresses the concept of Water Security as outlined in the theoretical framework and
concludes the research analysis, because, quoting as Grey and Sadoff article of 2007, “the
availability of an acceptable quantity and quality of water coupled with an acceptable level of
water-related risks” should be the target to achieve for every successful water resources
managers.
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3. Methodology and Research Techniques

The methodology applied in this research relies on a mixed method of qualitative first-hand
interviews, field observation, and quantitative second-hand data and second-hand studies
about the Niger hydrological resource management. Due to the specific nature of the case
study, first-hand interviews provided an updated and reliable source of information.
Moreover, group interviews were frequently used because of their advantage as a less time-
consuming activity. The possibility of conducting field observation and of supporting the
research findings with second-hand data was also beneficial to the research. However,
because of the particular nature of the case study, Niger, the cons outnumbered the pros in
most of the research activities.

The interviews were collected in Niger's official language, French, and the results were
translated into English. Though specific terms of the French language are more efficient than
their English translation to express a concept, and vice versa. Therefore, the translation
required an interpretative effort. Furthermore, Niger stakeholders were reluctant to be
recorded, and interviews are unstructured. Unstructured interviews brought the opportunity
for a more holistic approach and provided a more significant amount of different information
about such a broad topic at the expense of a recorded transcript and coding. Forty-one
persons of interest chosen between politicians, bureaucrats, and administrative personnel
involved in the management of Niger hydrological resources were interviewed, and three field
visits organized, which allowed collecting more notes about the case study surroundings
(Annex 1). This rationale behind the sampling of the interviewed is of “Purposeful Sampling,”
thus, individuals and field visits were chosen because exceptionally knowledgeable and
experienced about the phenomenon of interest. The identification activity of the stakeholders
and field visit location was done in a preliminary research visit. Quantitative second-hand
data, chosen with the same criteria, were collected on-site. However, they were collected in
first place with very little attention to details and also required an interpretative effort.
Second-hand studies are collected through desk research and are mainly scientific reports and
studies up to academic standards. Data were triangulated using “concurrent embedded
strategy” with the qualitative interview as the primary method and quantitative secondhand
material as a secondary database to support research procedures and seek comprehension
on a different level of analysis. In this case, study data were not compared to determine if
there were convergence or differences but used side by side to provide an overall composite
assessment of the problem. The choice for this specific data triangulation strategy is justified
by its capacity to provide a broader perspective on the research problem, which is in line also
with the targets of the research questions. Being the research a “case study,” data analysis
involved an organization of the data for themes and issues (Annex 1) (Creswell, 2013).

The opportunity to address the situation of Niger water management came up as part of
an Internship Programme carried out between July 2018 and January 2019 at SaafConsult B.V.
in Den Haag (NL). At the beginning of July SaafConsult B.V. was contracted by the Netherlands
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Enterprise Agency - Rijksdienst voor Ondernemend Nederland (RVO) - to provide a team
leader for the Dutch Risk Reduction (DRR) scoping mission to Niger to look at the water
distribution management for the middle part of the Niger River. After the July preliminary
mission, which was assisted by the author of this thesis in remote from the company office in
Den Haag and had the scope to determine the particular needs and objectives for the main
mission, he took physically part in the main mission. The latter took place in Niamey, the
capital of Niger, from the 6™ to the 13™ of November 2018. The scope was to analyze the
consequences of decreasing water levels and flows in the Niger River. The tasks of the mission
involved establishing a close relationship with the Niger agriculture and hydrology
stakeholders. In locus support has been provided by Nigérienne and Dutch authorities, in
particular, the Directeur General du Genie Rural of the Ministere de |'Agriculture et de
I'Elevage du Niger and the Embassy of the Netherlands in Niger.

It is important to stress again that to ensure empirical validity despite the previously
mentioned reluctance of Niger stakeholders to be recorded, each of their statement was cross
verified with the use second-hand data. Whether that was not possible it is highlighted in the
case study that that statement was not possible to be cross checked and was therefore putt
to the attention of the reader with benefit of doubt. For what it could be worth for, the latter
choice was made when logic dictated as reasonable to do so. It was not rare to find out when
triangulating statements with data that the formers were biased or inaccurate. Although, it
also happened that, for some of these statements, triangulation did not lead to a certain
validation, or invalidation, but logic reasoning clearly point towards one of the two options.

3.1 Methods, data collection and analysis

To provide the reader with a more clear overview on the methodology that lead to the
elaboration of this paper, it is crucial to highlight the two cognitive moments, which
characterized the understanding of the issue at stake: Thanks to secondary analysis of books,
scientific articles and papers, reports and dissertations the collected data have been combined
and filtered with my own background knowledge and discussions with the experts and
politicians met in Niger to infer the definition and features of a profitable water security
management in the Region.

These constituted the starting point for creating the evaluative framework. From these
features, considering also the findings of similar studies and researches, | have deduced the
core indicators that form the backbone of the indexes used to assess the structure of a
decision-making process in a undeveloped Country such as Niger and its potential barriers,
introduced through the second chapter of this paper. The choice of relying on indicators is
because “compared to many other feedback mechanisms, well-designed indicators have the
advantage of providing easily comprehensible information. Thereby, they can form a factual
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basis upon which informed political decisions can be taken” (Lorena Figueiredo, Taku Honideni
and Abel Schumanni, 2018).

The second phase of the research involved the first part of the explorative application of the
framework to a case study. There are several reasons behind the choice of a single case study.
Firstly, the application of policy arrangements and barriers to adaption requires the
acquisition of a vast amount of data to calculate several indicators which measure many
different features and dimensions. Secondly, case studies easily allow “the employment of
both quantitative and qualitative research” (Alan Bryman, 2012), which is appropriate in the
examined case, given the mixed nature of the approach and indicators. Thirdly, | agree

with the opinion of Bryman when he affirms that he “would prefer to reserve the term ‘case
study’ for those instances where the ‘case’ is the focus of interest in its own right.” In fact, in
this case the Region does not just provide a background for the research, it is the object of it
and it is intended to be an “exemplifying case” that “will provide a suitable context for certain
research questions to be answered” (Alan Bryman, 2012).

The validity and reliability of the present research has been actively and persistently pursued
by using public and whenever possible, official sources for the collection of data. As already
stated, this will allow cross-checking the results of the evaluations and the pertinence of the
conclusions more easily. The replicability, on the other hand, is tied to the very results of the
first application of the theoretical framework. If the framework proves to be not only
adequate, but also flexible enough to be applied in different contexts, the replicability of the
evaluation will be possible (and encouraged), although the necessary data could be easier or
even harder to collect in different contexts. The choice to have just one case study may indeed
result in low representativeness of the findings of the research (Alan Bryman, 2012). As far as
ethics are concerned, the data collected by means of interviews with both the experts and the
representatives of the local stakeholders have been gathered, processed and used in such a
way not to twist the meaning of their contributions.
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4. Case Study

The research tries to analyze which governance barriers are obstructing Nigerian water
stakeholder’s policy arrangements from achieving Water Security. However, the analysis is
focused mainly, but not only, on Niger southwestern regions of Tillabéri, Dosso, and Niamey
(Table 2). Two reasons justify the choice: firstly, these three regions are the one crossed by
Niger primary water resource, the Niger River, and are the few non-desert regions of the
country (Figure 10); secondly, the political instability in the rest of the country negatively
influences research possibilities and information gathering.

In order to clarify to the reader how the case study will be tackled, it is necessary to
preliminarily clarify that, in line with the conceptual model, it has been decided to begin the
analysis in question, from the concept of Water Security, thus going to examine it in the case
in point and, consequently, to identify what the position of Niger is with respect to the concept
of policy arrangements, barriers to adaptation, with the hope of highlighting and, eventually,
suggesting an effective reading key to understand the problem.

Table 2: Tillabéri, Dosso and Niamey

Region Map Population Surface
\n\ -~ -.\/Il:-x
H_] __/// II‘,
— 1 ."/j
Tillabéri !q“‘““\y 3,155,731 inhabitants 97,251 km?

Dosso 2,368,651 inhabitants 31,000 km?

Niamey 1,026,848 inhabitants 255 km?

Source: Institut National de la Statistique (INS) Niger 2018)
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Figure 16: Niger Vegetation Map
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4.2 Water Security: Where does Niger stand?

Water —as already highlighted in the previous sections and as confirmed by the literature used
for the scope of this paper - is a shared resource serving multiple, often competing purposes,
such as direct public use and health, food, energy, industrial production, environment and
transport (Alan Bryman, 2012).

Water Security (WS) is the cardinal stone of this research. As mentioned in the previous
sections, achieving necessary Water Security means harnessing the productive potential of
water and limiting its destructive impact. Three core factors of primal influence for Water
Security have been identified to determine if a country could accomplish this task: the
hydrologic environment, the socio-economic environment, and changes in the future
environment. Moreover, three types of country are described in the paradigm based on
studies by the World Bank on the hydrological situation worldwide, that are useful for the
analysis: countries hostage to hydrology (Type 1), countries hampered by hydrology (Type 2)
and countries harnessing hydrology (Type 3). The three factors and categorization of a country
play an essential role in determining the institutions and the types and scales of infrastructure
needed to achieve Water Security (Grey & Sadoff, 2007). The purpose of this section is
precisely to look into these two topics. In these further sub-paragraph will be examined which
barriers occur, according to the theoretical framework offered by Grey & Sadoff in the State
of Niger.
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4.2.1 Hydrological Environment

Niger is a West-African state in the Sahel region. The Water Security paradigm categorizes
African states as “hostages to hydrology,” meaning that their growth is stalled by hydrological
variability. To demonstrate the latter statement, the authors of the paradigm used a report
made by the World Bank in 2006 about the Ethiopia hydrological resources management.
What the WB investigated was the connection between rainfall variation and GDP growth,
and what they did identify was a drop in the GDP growth rate in connection to diminished
rainfalls. Rainfall has a direct impact on agricultural output and water-intensive industry,
especially when there is a lack of water resources infrastructure and institutions to mitigate
the hydrological variability (Grey & Sadoff, 2007; World Bank, 2006). Indeed, a very similar
situation is possible to observe also in Niger. The figure below shows the evolution between
1951 and 2013 of the rainfall variability in Senegal and Niger (Figure 13). The following one
instead shows the GDP growth variation in Niger between 1961 and 2017 (Figure 14). Isolating
the Niger rainfall variation from the first figure and superimposing it with the GDP growth is
possible to notice how the decrease in rainfall during the 70s, 80s, and 90s correspond with a
reduction in the GDP growth (Figure 15).

Moreover, the relationship between the two is affected by a certain degree of elasticity as the
impact of rainfall over the economy has, naturally, a delayed time effect. The latter is only a
visualization tool and not an in-depth economic comparison. Nevertheless, it testifies a cause
reaction effect between the two indexes.

Figure 17: Standard Precipitation Index (ISP/SPI) and its 5-years mobile average for
Senegambia and the Middle Niger River Basin
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Figure 18: Niger GDP growth (annual %)
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Figure 19: Niger GDP growth (annual %) and Niger Moyen Standard Precipitation Index
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But certainly, the gravity of the African conditions in matters of water security cannot be
attributed solely to a fortuitous case defined by the decrease in rainfall; in fact during a
preliminary meeting with Niger authorities, Mr. Younussa Idrissa, Director of the “Direction
de la Mobilisation des Eaux” stressed out how the Government lack of technic and technologic
water management capacities results in it being at the mercy of exogenous factors. Thus,
Niger hydrologic environment following the WS definition can be categorized as both
“difficult,” namely marked by seasonal rainfall, the African monsoon, and a combination of
extreme intra-annual and inter-annual variability causing unpredictable floods and droughts,
and “transboundary,” being its central hydrological resource, the Niger River, located within
and between nations (Fiorillo et al., 2018; Grey & Sadoff, 2007). The interview revealed that
difficult communications with the upstream country of Mali have negative impacts on the river
administration and drought or flood periods forecasts activities. This combination both of first-
hand and second-hand data shows not only that Niger, as well as other African Countries are,
from an hydrological perspective, hostage by their own water resources and fluctuations, but
also that this analysis cannot refrain from investigating further causes of water insecurity in
Niger and, precisely by noting the importance of the socio-economic context as stated by Mr.
Idrissa as exogenous factors.

4.2.2. Socio-Economic Environment

The socio-economic environment, which is the 2" of the three most relevant factors
necessary to analyze Niger, if a categorization within the Water Security paradigm demands
to be proven, must also take into consideration the exposure of the Country and its
productivity to water shocks.

Niger is a country dominated by the primary sector occupying more than 80% of the
population in subsistence rain-fed agriculture and animal husbandry. The sector grew at a rate
of 2.2% from 1995 to 2000, and its share of GDP reached 42.8% between 2002 and 2006
(Peterson et al.,, 2010). Mr. Moussa Amadou and Mr. Ilya Mairakouma, namely General
Director of Agricultural Engineering and General Director of Rural Development for the
Ministry of Agriculture and Livestock, expressed grave concerns for the consequences of water
shocks on Niger agricultural production, reporting how drought periods led Niger internal
demand of rice to be satisfied through expensive importations. Furthermore, the lack
mentioned above of technical and technological know-how relates with an inadequate and
extremely fragmentated presence of institutions and infrastructures, which will be in-depth
analyze in section 4.4 and 4.5, that also impact the socio-economic environment. In
conclusion, the adverse risk behavior typical of Third World Countries populations impacts the
resilience of Niger to unforeseen catastrophes. In fact, the inability to manage water resources
in a context dominated by them due to the predominance of the primary sector, is part of a
global context in sudden change, which will inevitably have an impact, not to say
repercussions, on the environment for future generations. For this reason, in the following
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paragraph we will analyze the major ones that are most strongly subject to change in the
future.

4.2.3 Changes In Future Environment: A matter of adaptability

Changes in the future environment, the third factor of the paradigm, also describes a
problematic context. All the interviewed mentioned grave concerns over the growing
phenomenon of siltation. Poor managed human-made activities increased the pressure on the
land resources in the catchments draining to the West bank of the Niger River in Niger and
Burkina Faso, causing soil degradation and crusting. The resulted growth in the overland and
peak flows, and the higher erosion and sediment transportation on the hillslopes increased
the historically high sediment inflow of the Niger River (Mahe et al., 2011). Rivers have
sediment transporting capacity depending on channel slope, width, depth, and roughness. If
the sediment inflow and transport capacity are in equilibrium, the riverbed will be relatively
stable. If the sediment input is lower than the transport capacity, riverbed degradation occurs
as the extra sediment is derived from erosion the riverbed. The opposite occurs if the
sediment load increases, for instance through increased erosion in an area, above the
transport capacity of the river. In this case, riverbed aggradation occurs, with excess sediment
being deposited on the riverbed, causing the siltation of the river.

Furthermore, future projections over the water cycle in the Niger basin suggest that in 2031
2050 the basin climate would be warmer in all the months, drier during the rainy months
(April-September), but wetter during the dry-wet and wet-dry transition months (March and
October). However, in the wet season, the warming and drying would be more pronounced in
the western part of the Sahel rather than the eastern part because the monsoon flow would
be stronger, deflecting cold and moist air from the west to the east (Oguntunde & Abiodun,
2013). The latter describes an alarming scenario in the future of Niger.

For these reasons, it is also important to address the fact that in these poor environmental as
well as organizational conditions seems that the State of Niger in the future will also have to
face the fact that their main production, Rice, might not be the ideal crop given the
environmental changes occurring as well as a fragmentated social environment.

In fact The Agriculture of Niger is intensively focused on the cultivation cereal crop like millet
and sorghum because of their capacity of growing in a dry environment. However, it
supported by data and confirmed by the Niger authorities Aliou Koure, Director of ONAHA
(National Office of the Agricultural Hydro Improvements), and Dr. Garba Yahaya, General
Director of Agriculture, Niger extraordinary appetite for rice and the ongoing plans of the
Ministry of Agriculture to boost its production. Rice is the third cereal after millet and sorghum
in terms of cultivation area, but it is only 2.3% of the average volume of cereals produced
annually (RICEHUB, 2019). In 2013 Niger stock of rice were assured for the 80% by foreign
exportation, and in 2014 rice represented the main imported product with a cost amounting
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to $133 million (export.gov, 2019; Gergely & Kanatiah, 2014). However, to allocate resources
on rice production is not the optimal decision for Niger water sector and the whole country
economy. Many arguments exist in favor of the latter statement. The first, and probably most
relevant argument, is that rice requires ample quantities of water to grow. Countries like
Niger, with an arid environment and seasonal precipitation, are not the best suited to
approach this kind of production. Second, the cost analysis about rice production in Niger
revealed that is 33% higher to produce rice in Niger compared to a neighbor country with a
similar environment like Senegal (Gergely & Kanatiah, 2014). Third, to supply water for
irrigation during dry periods may affect the availability of river water for domestic and
industrial uses (Saaf et al., 2019). Nevertheless, improving the country rice production is still
a top priority for the Ministry of Agriculture, and they support their thesis with numbers that
are frankly hard to believe. Rice yield per hectare in Niger is allegedly to range, depending on
seasonal measurements, between 5,4 and 7 t/ha, a ratio comparable with Italy 6 t/ha, which
is the 7t" top exporter of rice in the world and 1%t in Europe (Ente Nazionale Risi, 2019; Gergely
& Kanatiah, 2014; Workman, 2019). This first analysis of the three parameters offered by
Sadoff and Grey to verify how much a State is capable of achieving water safety, suggests and
confirms that, at present, Niger is a hostage of its hydrological conformation. Nevertheless, it
is noted at the same time that there may be hope for the future in the Country's ecosystem:
Hence a possible solution to address water shortages in emergency periods could arise from
taking advantage of Niger ecosystem.

Floodplains north out of Niamey could be used to construct large reservoirs of water for dry
periods moving the water intake far from the city pollution. Another use could be to inundate
the same in case of emergency to avoid causing more significant damage or loss of life in other
parts of the Niger River basin.

According to the Policy Arrangements Theory and having in mind the latest studies in this
sense, seems reasonable to affirm that in such a changing environment as Western Africa and
particularly the Niger basin, there is need to look beyond new discourses like New Public
management and Public Private Partnerships indicating that the trend now is towards
pragmatism, pluralism and adaptation to specific circumstances (Joshi & Moore, 2004). Some
services, it is argued, cannot be effectively delivered to the ultimate recipients by state
agencies because the environment is too complex or variable, and the costs of interacting with
very large numbers of poor households are too high. In such cases, users become involved in
an organized way at the local level. There are arrangements therefore that do not fit into
standard categories. Some of these unorthodox arrangements are of recent origin, and are
seen to constitute smart adaptations to prevailing local circumstances( Christine Majale-
Liyala, 2013). From the research activities as well as from the second hand-data it seems
consistent to affirm that despite the attempt to put in place policy arrangements that can
effectively improve the water security and its management within the State, still the results
are poor and not sufficient: In fact, an institutional pluralism has been easily drawn in the
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following pages but these multi-faceted institutional scenario does not seem to align with
consequent changes in the other aspects such as projects or actions.

4.3 Institutions

“Institutions” are the organizations and capacity, as well as governance, policies, laws,
regulations, and incentives, required to efficiently manage water allocation, quality, rights,
and pricing, as well as the assets, infrastructures and service capacity, to maximize their
delivery and performance. The following section is divided into three sub-sections each of
them listing a different type of Institution involved in the Niger hydrological sector
management and their function. The purpose of this paragraph is to examine the extremely
fragmented institutional arena in the state of Niger and, as such, affect the management of
hydrological resources. The aim, once again, is to verify whether and how the state in question
is hostage to its water resources from an institutional point of view as well.

4.3.1 Niger Governmental Actors

The Niger water sector falls under the auspices of the Ministry for Hydraulics and Environment
(MHE). However, the state has privatized the abstraction, reticulation and the sale of drinking
water in urban areas (cities, large and small towns and rural villages) and authority was
contracted to SEEN, a private company directed by the French multinational Véolia Eau. Small
private operators and communities deliver drinking water management in rural environment.
Sanitation falls under the responsibility of a multitude of public sector actors including several
ministerial departments, namely the MHE, the Ministry of Public Health (MSP), the Ministry
of Urbanization, Habitat, and Sanitation and the Ministry of National Education (MEN).
Namely the MHE defines, implements, and regulates all aspects of water, sanitation, and
hygiene (WASH or WATSAN) policies, strategies, laws, and regulations. It also develops and
implements the National Integrated Water Resources Management Plan (PANGIRE). The MSP
Directorate for Public Hygiene and Health Education (DPH/HE) is responsible for the
promotion of hygiene and sanitation. It consists of several divisions, including public hygiene,
health education, police health, and the public hygiene laboratory. The Ministry for Town
planning, Housing and Sanitation (MULA) is in charge of the design, coordination, control, and
monitoring of the national town planning policy, sanitation, cartography and land property.
The MEN, through the School Health Office, is in charge of the coordination of all activities
dealing with school health, especially health, water-hygiene sanitation-nutrition-
supplementation and TSI/HIV/AIDS (Joshi e Moore, 2004).

In 2001, the institutional reform N° 2000-12 of the 14th August 2000, modified and
completed by the ordinance N°2010-91 of the 23rd December 2010, reformed the Société
National de I'Eau (SNE), National Urban Water Utility Company. The decentralization process
created two entities:
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- La Société de Patrimoine des Eaux du Niger (SPEN): a public asset-holding company owned
by the State, which is responsible for managing State water engineering assets in urban
and semi-urban areas and their development. Also, it acts as the contracting authority.

- La Société d’Exploitation des Eaux du Niger (SEEN): a public limited company 51% owned
by the French group VEOLIA, responsible for the production, transport, and distribution of
water in urban and semi-urban areas, as well as marketing and other tasks linked with the
operation of the infrastructure and equipment.

Source: Veolia (2015)

Figure 15: SEEN Institutional Scheme
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In 2010 the Government of Niger adopted a new Water Code for water management. The
latter institutional framework consists of the central government, the local and regional
authorities, the National Water and Sanitation Commission (CNEA), regional water and
sanitation commissions, and water management commissions and units, whose common task
is to manage the water engineering infrastructure and water and sanitation policy. In Niger,
concessions to use water and operate water engineering works and installations may be
granted to private-law corporations, generally by decree (WTO, 2017).

Over the past five years, the World Bank supported efforts to work with sector stakeholders
to foster the participation of domestic private entities in the management of rural water
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supply systems (RWSSs). This support was done through the development of a regulatory and
legal framework and capacity building activities. According to the law in Niger, the
government can confiscate land if it is deemed to be in the public interest — as is the case with
the building of dams and the development of irrigation schemes. However, there is also a legal
obligation to compensate the traditional owners of the confiscated land in kind. The
government is offering land on the new irrigation scheme to the displaced communities but,
as the land will now belong to the state as public property, private land titles cannot be
granted (WTO, 2017).

In 2016 the Ministry of Humanitarian Action and Disaster Management (MAHGC) was
created to reorganize of the DNPGCCA (National System for Disaster Prevention, Food and
Disaster Crisis Management) which became DNPGCA by reallocating Disaster Management to
the MAHGC. The mission of the DNPGCA is to be in charge of the prevention, mitigation,
management, and early recovery of the impacts of food, pastoral, and nutritional crises
affecting the Niger population. The DNPGCA has a specialized cell called Coordination Cell of
the Early Warning System (CC / SAP) (Saaf et al., 2019). As resulted from the interviews with
the various “Chef de division” and the Secretary-general of the MAHGC, it appears that CC /
SAP is mainly involved in crisis management related to food security but not much in risk in
the management of risks related to water and therefore it results still highlighted a poor or at
the very least not effective measures’ allocation: In fact food security is inevitably strictly
related to food security and governors, policy-makers as well as stakeholders should tackle
the issue hand in hand.

The Prime Minister's Office chairs the National Disaster Risk Reduction (DRR) Platform and
the DNPGCA. It ensures political coordination and steering of the national disaster risk
reduction strategy. The technical ministries in their specific competencies contribute to
making the strategy operational at the national, regional, and local level. The Ministry of the
Interior, Public Security, Decentralization and Customary, and Religious Affairs is responsible
through its Directorate General of Civil Protection (DGPC) for the development of synergy with
all national, international, governmental or non-governmental actors, disaster prevention and
management. The National Office for Irrigation Schemes (ONAHA) was created in 1978 to
manage the irrigation schemes and support farmers and producers who work on them. (Saaf
et al.,, 2019).

Despite the multitude of institutions and bodies responsible for managing water resources,
it appears, once again, that the state of Niger and its public actors are failing to manage the
river basin effectively; an alarming fact further confirmed by first-hand sources who, during
the interviews, confirmed that a lack of transparency in action and a high degree of corruption
and organizational fragmentation have devastating effects.
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4.3.2 Regional Actors

L'Autorité du Bassin du Niger (ABN or NBA) is an intergovernmental organization created by
the 1980 Convention to replace the earlier Niger River Commission (1964), and its headquarter
is located in Niamey. The ABN enjoys legal personality, with the legal capacity to contract,
acquire, enjoy and dispose of movable and immovable property, and the right to institute legal
proceedings. The ABN exercises its legal authority through the Executive Secretary, who, along
with NBA functionaries, is accorded certain privileges and immunities in the Member States.
The formers are Niger, Benin, Chad, Guinea, Céte d’lvoire, Mali, Nigeria, Cameroon, and
Burkina Faso (Niger Basin, 2019).

The ABN is divided into several permanent institutions or organs, including the Summit of
Heads of State and Government, the Council of Ministers, the Technical Committee of Experts
and the Executive Secretariat. The Summit is the supreme decision-making organ, comprised
of the Heads of State of the Member States or their duly accredited representatives. The
Summit’s decisions are binding on the ABN. The Summit defines the ABN’s development policy
and ensures control of its executive functions to realizing its objectives. The Council is the
controlling organ of the ABN, comprised of Ministers or their representatives, with one vote
on the Council for each Member State. The Technical Committee of Experts is comprised of
representatives of the Member States and is tasked with preparing Council sessions and
presenting reports and recommendations to the Council. The Executive Secretary is
responsible for the day-to-day administration and also undertakes studies and formulates
proposals to realizing the ABN’s objectives. The Convention also provides for a Commission
and Financial Controller relating to the Executive Secretariat’s finances. The functions of the
Commission and Financial Controller, as well as auditors and additional provisions concerning
the Secretariat’s budget, are detailed in the Financial Rules established by the Council (Niger
Basin, 2019).

Also, the Water Charter created a Permanent Technical Committee to pursue and
implement the Water Charter’s aims. As an advisory body of the NBA Executive Secretariat,
the Permanent Technical Committee is in charge of ensuring rational and equitable use of the
Basin’s water as agreed by the Member States. Of developing information tools to enable the
organization of project/program consultations. Of issuing advisory opinions for the Council on
projects or programs affecting the Niger Basin. Of giving opinions on the technical aspects of
projects and their consistency with the SDAP and the Water Charter and facilitating dialogue,
consultation, negotiation, and mediation in the event of controversies or disputes. The Water
Charter envisions the creation of several other entities that will support the mission of the
Permanent Technical Committee, including the Niger Basin Observatory, National Focal
Structures, Sub-basin Commissions, a Regional Advisory Unit and a Panel of Experts (Niger
Basin, 2019).

The ABN produces various forecasting and analysis documents which are posted on the
website and distributed by e-mail to various officially recognized contact persons in the

50



member countries. However, there is a delay in the availability of forecasts on the ABN
website, and the exact list of organizations receiving e-mail forecasts is not clear. E-mail
distribution to the focal points is, in principle concomitant with the online publication on the
site (Saaf et al., 2019).

The African Centre of Meteorological Applications for Development (ACMAD) is a
continental structure that issues climate reports. Through the Satellite & Weather Information
for Disaster Resilience in Africa (SAWDRA) project, ACMAD provides weekly rainfall outlook
that could be used by the National Meteorological Centers. It also produces seasonal forecasts
of temperature and precipitation. The website language should be in principle both English
and French. Unfortunately, the information in French is not available. Following the same ABN
procedures, bulletins distribution is done by email to officially recognized contact persons
(Saaf et al., 2019).

Again, Agrhymet is a specialized agency of the Permanent Inter-State Committee against
Drought in the Sahel (CILSS) serving thirteen member countries: Benin, Burkina Faso, Cape
Verde, Chad, Ivory Coast, Gambia, Guinea, Guinea Bissau, Mali, Mauritania, Niger, Senegal,
and Togo. The organization, through the provision of seasonal forecast bulletin, supports the
member countries stakeholders in their informed decisions making processes, within four
main areas: agriculture and food security, water resources and hydroclimatic disasters,
weather and climate, land cover and land-use change and ecosystems. Agrhymet, as ABN and
ACMAD, distributes its information by e-mail to officially recognized contact persons by the
organization member countries (Saaf et al., 2019).

The Famine Early Warning Systems Network (FEWS NET) is an institution and leading
provider of early warning and analysis on food insecurity. The institution was created by USAID
in 1985 to help decision-makers plan for humanitarian crises, FEWS NET provides evidence-
based analysis on 34 countries (Saaf et al., 2019).

According to the interviews made with Niger ABN, Agrhymet and ACMAD official, the main
problem which these institutions face in the execution of their functions is due to a procedure
which they all have in common. Namely, all of them provide their information to a specific
contact person through email. More often than not, the specific contact person is absent,
causing delays in the chain of command and therefore, once again, jeopardizing the water
security in the Niger Basin and therefore the living conditions of the society as a whole and
thereby perpetrating the country's hostage status. The fragmentated and multi-faceted
organization is also reflected in the number of programmes and projects that have been
implemented over time within the State. At the scope of this paper will examine them in the
sub-paragraph below.
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4.3.3 Programs and projects

The following programs and projects were mentioned during the interviews with Niger

officials:

The Climate Risk and Early Warning System (CREWS) at the MAHGC is a project funded by
the World Bank, the Global Facility for Disaster Reduction and Recovery (GFDRR) and the
World Meteorological Organization (WMO). Its key deliverables are the strengthening of
the institutional and regulatory capacity and to support the implementation of legal and
regulatory frameworks in order to develop partnerships and Standard Operating
Procedures for delivery of service and training and capacity development programs for
staff in the Early Warning System. Moreover, it supports the delivery of essential early
warning services by identifying requirements through decision-makers and the population
at-risk and supporting the design and production of more accurate, timely, and relevant
warnings and information.

The Disaster Risk Management and Urban Development Project (PGRC-DU) has the goal
of reducing the vulnerability of populations at risk of floods through an integrated multi-
sectoral approach that prioritizes the areas that were most affected by the 2012 floods
while taking into account community development and capacity building of governance
structures at both central and local levels. The project involves the development of flood
control investments, capacity building in urban development and disaster risk
management and contingency component, namely the use of available resources and
reallocation of funding from other components to cover emergency response.

The SATH-ORIO project is commissioned by the Niger Basin Authority (ABN or NBA) and
has installed a satellite-based water monitoring and flow forecasting system for the Niger
River Basin. The project was financed by the Dutch Ministry of Foreign Affairs and the Niger
Basin Authority. The system combines an innovative Meteosat based climatic data
collection system, the “Energy and Water Balance Monitoring System” (EWBMS), with a
large scale hydrological model. Together these can provide spatially distributed, daily data
on temperature, radiation, actual evapotranspiration, precipitation and river discharge at
any location in the river basin. Therefore, besides river flow, the system also enables the
monitoring of drought and desertification. Also, crop water requirements can be
determined.

A support program to the Early warning systems for the Niger Basin Authority is funded by
GIZ. In the framework of this project, several activities have been implemented, such as
the water charter and annexes and the Observatory. Together with the French
Development Cooperation, a prevision model has been developed. The core of the
program was to give special attention to information and communication flows in the
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period 2016-2018, and a base-line study was developed in 2016, and a review of the
situation is almost finalized.

Source: Saaf et al. (2019)

4.4 Infrastructures

During my research activities, field observations were possible for specific water
infrastructures in Niger: the water extraction points of SPEN/SEEN at Goudel and the irrigation
area Say | & Protection dike Say. The Kandadji dam was not visited during the research period,
and research at that scope was done through second-hand data. In the following paragraph
both infrastructures will be examined and an attempt of evaluation regarding the efficient
management of these infrastructure.

4.4.1 The Water Extraction Point SPEN/SEEN

Goudel is a suburban town in Niamey located on the eastern banks of the Niger River. The
place is the site for the water factories of Goudel I-1ll and Yantala I-1ll, intended for domestic
and industrial use, with a total capacity of 130,000 m? per day. An additional water treatment
unit on the site of Yantala has already been commissioned, as well as a new water treatment
plant, Goudel IV to increase the production capacity to 185,000 m3 per day by 2020 to meet
the increasing demand of water of the future.

The water is supplied by two pumping stations on the Niger which at maximum capacity the
water extraction will amount to 2.2 m? per second with a 5% production loss (Saaf et al., 2019).
Instead, in Say (Annex 2), the capital of the Say Department, in the southwest of the Tillabéri
Region, at the border with Dosso Region, upstream from the town is located ONAHA pumping
station Say Il (Annex 2) constructed on a dike mainly to protect agricultural lands in the river
valley. However, the uncontrolled recourse on dikes to protect villages and agricultural areas
in the floodplains of the Niger River has constricted the flow in the main river channel of the
Niger. Thus, the purpose of the dikes is countered by a combination of increased discharge
from three tributary river, Gorouol, Dargol, and Sirba, as an effect of higher precipitation and
land degradation. The general rise of the river bed, as a result of sand deposition, is causing
the Niger River waters to rise above the dike levels, fueling the high risk of inundation for
villages and agricultural land in the floodplains. (Saaf et al., 2019). Furthermore, ABN and
AGRHYMET Guinean/Malian Ansongo station on the Niger River, at the Mali-Niger border, a
crucial Early Warning Station to forecast swiftly floods and drought periods is nonoperational
because destroyed by a terrorist attack.

ONAHA operates 25 pumping stations to supply irrigation water to agricultural areas
including flooded rice fields in the floodplains of the Niger River. As resulted from the
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interviews with the Director-General of the Ministry of Agriculture, the ONAHA staff, the Chef
de Service Etudes et Travaux of SPEN and the Directeur du Production of SEEN, Niger is
suffering from a couple of peculiar infrastructural issues due to the country unique fauna. The
city of Tera, located along the Dargol River, in the northwest of the Tillabéri Region in a zone
where annual rainfall varies between 200 and 600 mm, with its population of 100,000 and has
been projected to reach 171,000 in 2023, is suffering from a decrease in its capacity to store
water for domestic use, agriculture, livestock and fisheries. The zone is also scarce in
groundwater resources (Seyni et al., 2014). Drinking water is supplied from six boreholes along
the reservoir managed by the SEEN and from an additional 12 boreholes and two wells. The
amount of water produced will not be sufficient to supply the growing population, therefore,
a new plant has been proposed by SEEN to supply water from the Niger River at Gotheye to
Tera using a pipeline capable of supplying the city and the villages along its length (Abdou
Babaye, 2012; Djida, 2012). However, the interviewed showed concerns about SPEN/SEEN
capacity to build and maintain an underground 100 km long pipeline. Nonetheless, the
pipeline cannot be built aboveground, because it will cut in half the giraffe's territory,
obstructing their migration, and Niger is bounded by international treaty to protect its
endangered species. Therefore, a solution has still to be found. Another interesting fact
highlighted by the interviews regarded the construction of three floating extraction point on
the Niger River in 2010, to allow extraction during low stages, by the Spanish Agency for
International Development Cooperation, for a total project cost of 200 million CFA. All
destroyed by hippopotamuses. The event is very plausible, due to the incredible strength and
extreme aggressiveness of these mammals living on the Niger River.

4.4.2 The Kandadji dam

The Kandadji dam, which is currently under construction, is at the heart of government
plans to provide water in the Niger Valley in Niger. With its 6,000 hectares of developed
irrigated land in the current phase and 45,000 hectares by 2034, the dam will be an essential
support to agriculture in the region. It will also produce 125 MW of hydroelectric power
according to the plans. The dam site is located near the town of Kandadiji, in the Tillabéri
department, northwest of the Niamey. The construction began in 2008 and was managed
initially by the High Commission for the Niger Valley (HCAVN), a public body under the
President's Office, and subsequently by the Kandadji Dam Agency. Global Water Initiative in
West Africa worked closely with the ONAHA as well as with the HCAVN and local communities
and producer groups to ensure the interest of Niger agricultural stakeholders are considered
in the construction plan. Competition is scheduled from 2023 onwards (Saaf et al., 2019).

The dam project was supposed to have been launched as early as 2010, during President
Issoufou’s first term in office, in the context of his self-sufficiency program entitled "Les
Nigériens nourrissent les Nigériens" (The people of Niger Feed Themselves). However,
increasing delays in the construction convinced the WB to push Niger to transform HCAVN
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into a public industrial and commercial establishment, basically privatizing it, meaning that all
management jobs in the new institution will be subject to an open recruitment process
entirely independent of Niger’s government. The WB has also instructed the former Prime
Minister Brigi Rafini’s government that compensation to the estimated 40,000 people
displaced by the project should no longer be paid by the state of Niger, which is in the throes
of a financial crisis, but by international donors through a special fund. Initially, reluctant out
of a determination to preserve its independence, Niamey finally accepted the Bank’s demands
in the hope that the office of President Issoufou could get back involved in the flagship project.
Nevertheless, disagreements over the involvement of President Issoufou pushed the World
Bank to retire its support from the project between July and December 2016 and coming back
on board after several months over disagreements. Furthermore, the construction was
initially contracted to the Russian firm Zarubezhvodstroy, which withdrawal in 2015, and as
today, the Chinese firm China Gezhouba Group Corp is in charge of building the dam (Africa
Intelligence, 2017, 2018).

4.5 Minimum Platform of Investments

The Minimum Platform of Investments (MIP), or merely the Minimum Platform, is the
theoretical point of balance between investments and institutions. The MIP concept, as
explained in the theoretical framework, can be summarized by the fact that infrastructures
(natural or human-made) will not deliver high, sustained returns if not designed and managed
by the optimized institution, and vice-versa, institutions and sustainable governance will not
be able to contribute to Water Security without investment in water infrastructure. Again,
below this theoretical point, society is prone to “Water In-Security.” Instead, above MIP, WS
is more likely to be achieved, and societies to be resilient to the impact of water so that water
underpins growth (David Grey & Claudia Sadoff, 2005).

The Water Security paradigm identifies “Type 1” countries, the world’s poorest countries
with high hydrological variability, as lacking in infrastructure stocks, so that investments in
management do not result in high returns, which is precisely the case of Niger. As listed in the
two previous section, Institutions and Infrastructures, Niger institutions outbalance the
number of water infrastructure. Hypothetically speaking, if an economic analysis of “marginal
returns” will be made, it will likely show that efficiency return in terms of governance capacity
is meager as results from having, between the national and the regional level, eleven
institutions managing the country hydrological resources. As backed up by the results of the
interview, the totality of Niger stakeholders complained about a high level of uncertainty
surrounding management decision, in a moment of crisis especially. On the other hand,
complaints on the Niger lack of infrastructure and investments on economic resources is also
supported by the interviews, but a great deal of hope is placed on the Kandadji dam. However,
the construction is coming with such a delay that risk of not having the positives impact
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expected. Field observation supports the thesis that Niger infrastructure stocks are currently
inadequate and in urgent need of improvements (Saaf et al., 2019). Focusing only on the
future promised improvements carried by the new dam, obscuring the present needs,
exacerbate the extreme growth and poverty challenges faced by the population. As pointed
out by the WS paradigm, not recognizing the shift the particular priorities of each and any
country, and shift in the management pattern of infrastructure could lead to regrettable
planning decisions (Grey & Sadoff, 2007).

4.6 Management

Management, therefore, goes hand-in-hand with the development in institutions and
infrastructure, hypothetically, if governance practices are well harmonized with the resources
needed to achieve Water Security, delivering tangible benefits. Unfortunately, it is not Niger
case. Interviewed, reassured by the fact that they were not recorded, spoke freely about the
many corrupt practices and problems affecting the decision-making process ongoing in the
Country. Although impossible to prove empirically, some of their statements, analyzed in the
light of the context, are highly plausible and make more sense than the globally accepted
“politically correct” explanation, but it is more accessible to understand it from the research
findings.

Niger, Africa at large, but also many other non-western countries, developed its political
system after independence only apparently on ideological bases and nationalistic perspectives
typical of western democracies. Instead, tribalism is still the core power of Niger society below
the nation facade. Clans and lineages are then the political units, each with the oldest living
member as its accepted leader, even when these tribes have already evolved into centralized
states, and each tribe exists, in a sense, by opposition to the next (Turnbull, 1964). Niger
history itself, as described in the introductive section, is a story of political parties representing
specific cultural groups, coming to power and ruling with their own group's interests first,
banning or making unconstitutional, other political parties, as well reflections of other groups.
The results were the secessionist movements, the one-party states and military governments
of which Niger history is full. In fact, it has been also historically proven that the more a
Country faces political instability, which means a disrupted Governance for the whole Society,
the easier conflicts may arise. In countries like Niger and other underdeveloped nations, this
political instability is accompanied by endogenous conditions of poverty, poor education and,
of course, insecurity. In these contexts, therefore, it is necessary to bear in mind the frequency
and recurrence of very violent conflicts and, despite the fact that, to date, the region is not
also plagued by internal wars, the neighbouring states and their history certainly remind us of
the importance of targeted and effective actions to alleviate social suffering and, therefore,
reduce the possibility of bloody conflicts.

56



Nowadays, for instance, cultural distinctions are reflected by the impact of government
programs. With a deeper understanding of Niger tribalistic configuration, it will be clearer
whose ruling whom by just observing which cities, or districts within the city, receive
development projects, public health facilities, schools, roads, communications networks,
credit, and which others do not. In Africa, discrepancies between regions are often thought as
a result of "differential development" rates. However, the explanation is sometimes much
simpler. Discrepancies are the result of institutionalized discrimination (Clay, 1985).

One clear case of malmanagement, but still rather innocuous comprehend to the following
exposed by the interviews, is the one of llya Mairakouma, Directeur General du Genie Rural
for the Ministry of Agriculture and Livestock. Mr. Mairakouma, who was the ligison between
the DRR team and all the other stakeholders of Niger, was not the Directeur General du Genie
Rural for the Ministry of Agriculture and Livestock in charge, because he was removed from
office due to political disagreement with some unspecified members of the government party.
However, he still held his institutional charge in the eyes of all Niger stakeholders, with its
powers intact till a specific unclear extension.

Substantially more severe are the lack of technical knowledge and resources denounced by
the totality of the interviewed, which are unfortunately widespread in every Niger sector, not
only in the hydrological resources management. Otherwise, the country will be not the least
developed in the United Nations' Human Development Index (UN, 2018). Nonetheless,
regarding water management, it was overserved tremendous lack in the essential resource to
complete even the most straightforward job. For example, Les Chefs de division Reseau et
Collecte des Donnes hydrologiques of DGRE/MHA, appointed to monitor the level of the Niger
River did not have any functioning vehicle at their disposal. Therefore they were incapable of
doing their job physically. However, a significant and rather more disturbing behavior was set
in motion in Niger due to the extensive recourse on international aids provided foreign
countries and institutions. Functionaries of the Ministry of Agriculture spoke about a lack of
willingness, by the Ministere de I’Action Humanitaire et de la Gestion des Catastrophes, to
deploy, the scarce, but at least available, countermeasures to prevent destruction and life loss
caused by floods and droughts, for political and economic reasons. Politically because
whomever functionary spreading the alarm will then be considered responsible for managing
the forecasted crisis, a scenario which reveals how nonperforming are emergency policies in
Niger when there is a swift from theory to practice. Economically because without damages,
there will be not aids for reconstructions and development, which reveals a country so
dependent on international support to the point it voluntary endangers the lives of its citizens.

To sum up, both first-hand data as well as second-hand data have shown that at the
regional and national level, water resources management and other related government
policies do not sufficiently consider the uncertainty and growing climate variability on long-
term timescales. This risks maladaptation through “lock-in” to unsustainable practices in a
changing and variable climate; for example, by maximising irrigated production when times
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are favourable, but risking collapse when conditions become drier. This again implies a close
relationship between adaptation and development activities. Protecting and improving the
ability of societies to adapt, pursuing equitable and sustainable development at multiple
scales, and supporting mechanisms for conflict resolution and peacebuilding can all contribute
to resilience to climate change (Goulden & Few, 2011).

Thanks to the research activities carried out certainly through first-hand data and also
through the academic casuistry taken into consideration and the cases of species, therefore,
we find ourselves once again to highlight a strong traction to adaptation in the case of Niger,
which is in the essential phase of management not only in a strong political uncertainty, due
to a lack of transparency and uniformity, but also and above all in a correlated inability to
implement effective actions, through public and political actors - of which, as we have already
pointed out, it is full, in order to free itself from a situation of slavery with respect to itself and
to malgovernance.

4.7 Climate Change

Climate change, population growth, and pollution are altering the distribution of water
resources and the political control of these resources is becoming increasingly debated.
Climate change represents an increasing and serious risk to development that demands
special attention. Many of the impacts of climate change will be felt through increased
variations in the water cycle, more frequent floods, or extended droughts on global, regional
and local scales(Bengtsson & Shivakoti, 2015). The climatic future of the Niger Basin remains
uncertain, but climate change is expected to have a key influence on water resources and
human security through its impact on climate variability and extremes. There may be other
indirect influences of climate change, for example higher temperatures leading to greater
demand for water. Disagreement between climate models means that nothing can be said
with certainty about the future evolution of rainfall in the basin. A very high degree of climatic
variability is expected to continue and may well become more pronounced on seasonal,
annual and decadal timescales(Goulden & Few, 2011).

In the Sahel region, climate change increases stress and vulnerabilities to both resource
scarcity and conflict and as stressed out in the first section of the case study, future projections
for the period 2031-2050 over the water cycle in the Niger basin suggest a warmer climate
through the all year, drier during rainy months, and wetter in the transition months, which
means extreme drought periods and destructive floods during monsoons season (Oguntunde
& Abiodun, 2013). However, to increase the Niger resilience towards global warming is not
only a challenge for the future but also present days, since negative impacts of Climate Change
on the ecosystem were already monitored in the region by several studies.
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During the past 100 years, starting from 1907, a high interannual flow variability was
monitored along the whole Niger River Basin. Peak flows were recorded during the 1920s and
1950s, but, by the 1960s, flows had declined at all ABN monitoring stations. The decline was
significant in the 1970s and increased during the 1980s, before returning to slightly higher
values in the 1990s. The drop in the flow variability is mostly due to a steady decline in the
groundwater levels, whose reserves feed less and less the normal flows, while increase flows
are due to the deterioration of the surface soil, mainly due to the increase of cultivated areas
and bare soils, to the detriment of significant natural vegetation areas (Mahe et al., 2011).
However, it is somewhat consistent with the debate inside the scientific community about the
cause of the intensified flow variability. As previously mentioned, a group of scientists ascribes
the cause of these changes to increased human pressure on the environment, causing
deforestation, desertification, and soil crusting on small watersheds zones from of a few tens
of square kilometers to larger catchments of up to 21,000 km? (Fiorillo et al., 2018). Instead,
another group of scientists focused its attention on anomalies in rainfall variation. They
attribute to the oceans the power to trigger climate variability in the Sahel at interannual to
interdecadal time scales. Without excluding the role of land surface processes but redefining
it as secondary. The phenomenon is caused by the evaporation of oceanic waters triggering
clouds formation and sequentially changes in rainfall, which drives changes in continental
environments (Giannini et al., 2008).

Nonetheless, they both agree on crucial role played by anthropogenic activities from
increased in flood hazard frequency as a side effect of high flow variability caused by the
increase of cultivated areas to feed a population growing at extreme rates, which also, more
than often establish itself in flood-prone areas (Fiorillo et al., 2018). To higher flow variability
caused by increased rain precipitation, caused by ocean warming, which is triggered by the
aerosol emissions of extensive industrialization (Giannini et al., 2008).

Moreover, it is essential to stress the connection between environmental stress on water
resources and conflicts. Especially in dense conflict region like the Sahel, reduced access to
natural resources on which livelihoods depend and reductions in human security due to the
direct impact of climate change could increase the risk of violent conflict. Conflicts in the zone
are mainly a result of farmers encroaching on pastoral lands and routes, or pastoralists
encroaching on farmland. Such small-scale conflicts could potentially increase if climate
change affects water resource negatively. Extreme events and high variability in seasonal
monsoons patterns could affect farmers as well as a pastor with siltation or erosion
phenomena, floods or drought, thus reducing access to land which is essential for both and
lead to the rise of new conflicts (Goulden & Few, 2011).

From the research activities as well as from the literature provided by Goulden and Few, once
again, itis important to stress out the crucial role played by adaptation in terms of governance
when it comes to Water Safety and Security, in fact climate stresses have an impact in
combination with other features of the environmental, social, economic and political
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landscape. Therefore, initiatives to support adaptation cannot afford to address climate-
related problems alone. In addition, due to high uncertainty surrounding future climate
conditions in the basin, adaptation goals, targets and modes of implementation need to be
flexible, rather than being locked into one particular view of what is happening with the
climate, whether locally, nationally or sub-regionally. Peaceful adaptation to the effects of
climate variability and climate change is dependent on a reasonable standard of governance,
at least to ensure that state authorities are not an obstacle to adaptation. The issue of justice
in adaptation is important for avoidance of conflict, both in terms of fair processes and fair
outcomes of adaptation (Adger et al., 2008).

4.7.1 The Sahelian Paradox

The Sahelian Paradox, or Niamey Paradox, is a phenomenon observed during the past 50
years. As mentioned earlier, since the 60s, West Africa experienced increasing drought
conditions, with lower and lower annual rainfall. However, runoff coefficients and stream
flows have increased in most Sahelian areas. Researchers in Burkina Faso made the first
observations of this phenomenon during the 80s, and they speculate that these changes were
locally due to both the human actions and the climatic conditions: a reduction of vegetation
cover and the popular crops areas causing soil surface to settle and impervious superficial
layers to appear. Only in the late 90s, the hypothesis was confirmed and recognized as a
shared pattern throughout all the region (Descroix et al., 2013).

This land degradation decreases infiltration capacity and increases runoff coefficients,
obviously leading to a rise in flood hazard in Sahelian areas. Our study points out the need to
take into account all these processes in models aimed at representing hydrological past,
present and future evolution in this region. In addition, the important landscape changes
observed in this area highlight the interest of longterm monitoring of vegetation and
hydrological variables in this region on a fine spatial and temporal scale.(Laetitia Gal, Manuela
Grippa, Pierre Hiernaux, Léa Pons, and Laurent Kergoat, 2017)

The evolution of this phenomenon is becoming a severe planning problem in Sahelian
urban areas, where extended zones are tarred, leading to a steady reduction in infiltration.
Urbanization in flood-prone areas is also contributing negatively. While the paradox could,
through certain extents, benefit agriculture and grazing by increasing the number of available
surface waters, its negative consequences are substantially outbalancing the pros. Crops
commonly increase infiltration in the Sahel and extension of cropping on unsuitable soils,
shortening of fallows and no-use of fertilizers are the indirect cause of the increased flood
hazards (Descroix et al., 2013).
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5. Conclusions

The final section of this thesis is meant as a summary of the research results and as the
natural point of conjunction between the last and first section of the case study. From what
has been observed and studied, indeed, water is a critical binding constraint on Niger’s
development.

The Water Security paradigm is a useful tool to categorize a country based on his capacity
to manage its hydrological resources. However, despite being a useful tool to round up
research findings, it lacked in guidelines about how to identify the objects of its analysis.
Therefore, the choice of integrating it with the Dynamics of Policy Arrangements and
Governance Barriers to Adaptation affected Water Security in Niger.

Niger suffers from constant and recurring periods of droughts and floods, to the extent that
the problem as become chronical (Niger Drought Leaves Schools Closed, 2017; Niger Floods
Leave at Least 54 Dead, 200 000 Displaced, 2017; Niger Floods Leave Tens of Thousands
Homeless as Rebuilding Lags, 2018; Niger River Floods Destroy Homes, 2010). Niger
governance failed, in between institutional management activities, to balance their tasks and
duties in the administration of its hydrological resources and it does not approach to its
natural ecosystem as a resource, while it could potentially offer solutions. Moreover, the
presence of many regional institutions, nationals, projects, and programs, to manage water
resources in the country seems to produce modest results. Therefore, the research objective
was to describe the management of Niger hydrological resources, and its primary source of
water, the Niger River, in the light of the Water security paradigm. However, considering the
geographical position of the river in the western part of the country and the unstable situation
in the rest due to the presence of international terrorist groups, the research focuses mainly
on the region of Dosso, Agadez, Tillaberi, and the capital Niamey. Without further ado, the
analysis through the lenses of the Water Security paradigm unveiled several deficiencies in
Niger water resources management.

The state of Niger is located in the African region of Sahel. Its natural environment is
composed for three-quarters by hyper-arid desert; the rest one-quarter is semi-arid, brush
grass savanna located in the southeastern part of the country (World Bank, 2000). This implies,
as in many other African Countries, that rainfall distribution is the major factor affecting water
availability in soil profiles and the river regime, as stated by Lekan Oyebande in the above
mentioned Journal article. The effect on runoff of climatic variability is often magnified
significantly by the hydrological system and catchment processes, since river flow is sensitive
to variations in rainfall, and since runoff is the residual after soil moisture replenishment and
evaporation (Oyebande, 2001).
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The Niger River is the center of Niger ecosystem and the primary source of water for any
consumptions, and if he cuts through the south-west corner of the country for 650 km. It is
characterized by two periods of high flows with a peek in December and January. The second
period of peak flows that occurs between July and October preceded by the critical low flow
period in May and June (Sighomnou et al., 2013). East of the Niger is present the lullemeden
Aquifer System (IAS). Niamey is situated at the western rim of the IAS. However, groundwater
samples, illustrated local pollution exceeding the safe nitrates level caused probably by faulty
agricultural and domestic practices (Adnane Souffi Moulla et al., 2017). The capital region is
also surrounded by several wadis, which are valleys of river formation. During intense
precipitation, wadies one cause of flash floods with enormous destructive power (Vassolo et
al., 2015).

Moreover, human-made activities increased the pressure on the land resources in the
catchments draining to the West bank of the Niger River in Niger and Burkina Faso, causing
soil degradation and crusting increasing the historically high sediment inflow of the Niger River
(Mahe et al., 2011). Widespread poverty is another basic factor in Africa's water problems.
Poverty is debilitating and represents lack of access not only to financial and other material
resources, but also to knowledge, information and technical know-how, such as in tackling
water problems (LEKAN OYEBANDE, 2009), and this, creates a disproportion between the
effective ability to cope with climatically unfavorable situations and the ability to keep the
economy in action. In fact a comparison between rainfall variation and GDP growth revealed
a country profoundly affected in its economy by meteorological changes. Drop in the GDP
growth rate, with a certain degree of elasticity, were coincident with diminished rainfalls,
because of its direct impact on agricultural output and water-intensive industry, a
consequence of infrastructure and institutions unable to mitigate hydrological variability
(Grey & Sadoff, 2007; World Bank, 2006). A thesis supported by Niger functionaries of the
Ministry of Agriculture in a country dominated by the primary sector which occupies more
than 80% of the population (Peterson et al., 2010; Saaf et al., 2019).

To address the research questions: whom are the Niger’s stakeholders involved in the
management of hydrological resources? What resources and powers do they possess? What
rules they have to abide by? What discourses/relationships they have in place between the
other stakeholders? Institutions involved in the management of Niger hydrological resources
are many, and frequently they composed a blurred picture of shared responsibilities.
Responsibilities at the local level are multiplied within the framework of decentralisation and
thus watered down, resulting in a large number of overlapping institutions and committees.
The Niger water sector is, theoretically, administrated by the Ministry for Hydraulics and
Environment (MHE). Nonetheless, practically, sanitation fells under the responsibility of a
multitude of public sector actors including several ministerial departments: the MHE, the
Ministry of Public Health, the Ministry of Urbanization Habitat and Sanitation, and the Ministry
of National Education. Moreover, several divisions of the formers are then appointed to
implement and regulate all aspects of water, sanitation, and hygiene policies, strategies, and
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laws. The Ministry for Town planning, Housing and Sanitation (MULA) is also in charge of
sanitation policies, and, a division of the Ministry of Humanitarian Action and Disaster
Management, the National System for Disaster Prevention Food and Disaster Crisis
Management, is in charge of the prevention, mitigation, management, and recovery of the
impacts of food, pastoral, and nutritional crises. The National Office for Irrigation Schemes
(ONAHA) instead has to manage the irrigation schemes and to support farmers and producers
working on them. La Société de Patrimoine des Eaux du Niger (SPEN), a public asset-holding
company owned by the State is responsible for managing state water engineering assets in
urban and semi-urban areas and their development. While, La Société d’Exploitation des Eaux
du Niger (SEEN), a public limited company 51% owned by the French group VEOLIA, is
responsible for the production, transport, and distribution of water in urban and semi-urban
areas, as well as marketing and other tasks linked with the operation of the infrastructure and
equipment. Small private operators and communities deliver drinking water management in
rural environments. In Niger, concessions to use water and operate water engineering works
and installations may be granted to private-law corporations, generally by decree (Saaf et al.,
2019; WTO, 2017).

L'Autorité du Bassin du Niger (ABN or NBA), The African Centre of Meteorological
Applications for Development (ACMAD), Agrhymet are regional organization sharing, as well
as national institutions, a combination of fuzzed task and duties. All of them are appointed to
support member countries stakeholders in their informed decisions making processes, within
four main areas: agriculture and food security, water resources and hydroclimatic disasters,
weather and climate, land cover and land-use change and ecosystems. However, they share
the same problem: they should provide their information to a specific contact person through
email, which habitually is absent, causing their support to be completely useless. Furthermore,
the following international projects are implemented, or under implementation, to aid Niger
hydrological institutions: the Climate Risk and Early Warning System (CREWS), the Disaster
Risk Management and Urban Development Project (PGRC-DU), the SATH-ORIO, and a support
program to the Early Warning Systems (Saaf et al., 2019). Precisely the Early Warning Station
is often nonoperational because targeted by terrorist attacks.

To sum up, justice and security institutions face the problem of legal pluralism caused by
parallel validity of national and traditional laws. Certain conflicts that have historical reasons,
as for example clashes between the pastoralist, nomadic and trader communities in the North
and agricultural and fishing communities in the South of the Sahelian band, have not been
solved yet and are deepening by growing resource scarcity, such as fertile land and water
scarcity. Another factor is the inequality among different socio-economic and cultural groups,
which has grown in recent decades, and has been accelerated by the forces of
globalisation. Inequality, along with the definition of national borders that do not always
reflect ethnic and traditional dynamics, have promoted an attitude of mistrust or even
rejection towards the State(Luca Ferrini and Lucia Benavides, 2020).
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The presence of all these institutional actors does not take the form of an “alliance”, but
rather they configure themselves often as “enemies” (Liefferink, 2006). This is due, as
previously mentioned, to historical reasons having roots in the tribal heritage of Niger. The
configurations of Niger’s Tetrahedron can be summarized as one with many conflictual actors,
competing for resources and powers over each other’s without sharing clear rules and trying
to shape each one of them their own discourse. It exists a discourse coalition between
stakeholders involved in the management of hydrological resources that affirms that the Niger
State is in dire need of more International aids, as it lacks technical and theoretical capacities
to counter his water issues (Saaf et al., 2019). Niger’'s Governmental actors are arguing
between one another over the management of hydrological resources and simultaneously
forming a coalition against Regional actors for the decision seats in the international
Institutions. However, singularly taken, each one of them is trying to paint a realty where the
responsibility for their inactions is always on some other institutional body. The weapons in
this war are the reports of international bodies or consultancy. These will need more analysis
to confirm, but the DDR mission was called by the Ministry of Agriculture, with the scope of
confuting a mission issued to the World Bank by the Ministry of Hydrological resources a few
months before that. Nevertheless, these conflicts for resources are clear as presented by the
results of the interviews. Moreover, in which phase, understanding, planning, managing, of
the adaptation process to water hazardous, governance barriers do arise? The answer is all of
them. The effects of the conflicts between stakeholders are practically posing and
insurmountable governance entrance barrier to solving Niger’s water problems, negatively
impacting the understanding phase of Niger’s water problems (S. C. Moser & Ekstrom, 2010).
The impact on the planning phase is devastating as Stakeholders are unable to agree on who
is going to manage what, with which level of authority creating a series of overlapping
institutions and with blurred purposes and areas of action. Ultimately affecting the managing
phase, that is why as opposed to the institution's abundance, Niger is way less equipped when
looking at its infrastructure system.

The hopes for Niger to tackle its infrastructural deficiency in the west region rely almost
entirely on the Kandadji dam, a project started in 2008. The dam site is located near the town
of Kandadji, in the Tillabéri department, northwest of the Niamey, and it is a humongous
infrastructure that at its full capacity will provide water to 45,000 hectares of land and produce
125 MW of hydroelectric power. The infrastructure should support poverty alleviation efforts
by bringing electricity to homes and businesses, and — Interesting to this study - By improving
the management of the Niger River. Better basin management will enhance environmental
flows in the dry season and ensure a reliable municipal water supply for Niamey and therefore
a reliable source for its citizens and the whole economy, if considered the vital importance of
water. However, after several stops and withdrawal from international supporters, its
competition is now scheduled from 2023 onwards (Saaf et al., 2019). Nonetheless, the project
already caused 40,000 people to displace from their homes and international donors to pay
compensation for their loss (Africa Intelligence, 2017, 2018). In the meanwhile, ONAHA
operates 25 pumping stations along the river to supply irrigation water to agricultural areas
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including flooded rice fields in the floodplains of the Niger River. The water factories of
SPEN/SEEN Goudel I-lll and Yantala I-lll supply water for domestic and industrial use, and
additional water treatment at Yantala and Goudel have been commissioned to increase the
production capacity by 2020. On the other hand, water production loss is at 5% production
loss and the uncontrolled recourse on dikes to protect villages and agricultural have
constricted the flow of tributary rivers to the main river channel of the Niger, jeopardizing
their efficiency causing rise Niger River waters to rise above the dike levels, boosting the risk
of floods hazards (Saaf et al., 2019). Unfortunately, management and governance practices
are affected by a lack of technical knowledge and resources, with core departments of the
DGRE/MHA lacking sufficient monetary support to do their jobs physically. Furthermore,
malmanagement is also factored in the equation, with Niger governmental functionaries
silencing on the environmental risk hazards because unwilling to be considered responsible
for managing a forecasted crisis and abusing international aids by willingly let the devastating
events going unchallenged. A tremendous danger for an already unstable country, since
Climate Change scientist have postulated by 2031 - 2050 warmer weather through the all year,
with extreme drought periods and increased rainfall and higher floods risk the monsoons
season (Oguntunde & Abiodun, 2013), which could potentially lead to a peek in the rise of
new small-conflicts for water resources and land (Goulden & Few, 2011).Integrating the
answer to these questions with the Water Security paradigm, where does Niger stand in the
process of achieving Water Security? The lenses of the Water security paradigm highlighted
Niger many flaws in balancing and managing its hydrological resources. Niger hydrologic
environment following the Water Security definition could ex ante be categorized as
“difficult,” due to seasonal rainfall and a combination of extreme intra-annual and inter-
annual variability causing unpredictable floods and droughts (Fiorillo et al., 2018; Grey &
Sadoff, 2007). Nonetheless, the analysis revealed a country lacking technical knowledge,
economic support, and poorly managing its water supplies (Saaf et al., 2019) with the leading
class abusing of international aids, and the poorest worsening their problems because not
guided towards better behaviors. Niger economy leading sectors, agriculture, and livestock,
are abusing the environment with such greed that trends forecasted the complete
deforestation of the Niger River basin within the next 10-15 years (SOFRECO, 2007). What
seems clear is that Water is one of the areas where the potential synergies with other
objectives are particularly high, but maximizing such synergies requires carefully conceived
cross-sectoral actions, based on good understanding of inter-linkages. Multiple stakeholders
need to be engaged in joint problem-solving. Countries, with national governments taking the
lead, are expected to draw up their own SDG implementation plans reflecting their specific
circumstances. These national planning processes of setting priorities, establishing nationally
appropriate numerical targets, and selecting indicators to guide the implementation will be a
critical step. An inclusive multi-stakeholder process is needed to reflect the interests of various
groups and sectors and take advantage of their capabilities. As in Niger’s case, for instance,
Countries that host transboundary river basins or aquifers can go one step further by setting
up joint planning and monitoring mechanisms for these shared water resources. Ideally,
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common numerical targets and indicators should be agreed for whole transboundary basins
or internationally shared aquifers. Without such joint planning, countries might face setbacks
in implementing their SDGs water targets domestically (Bengtsson & Shivakoti, 2015).

Therefore, to answer the main research questions and summarize the conclusions: which
governance barriers are obstructing Nigerian water stakeholder’s policy arrangements from
achieving Water Security? Nigerian water stakeholder’s policy arrangements lack of clear
distinctions of roles and powers, and there is an abundance of institutions managing very few
infrastructures, overlapping in powers and responsibilities. The Niger’s stakeholders have a
lack in “Leadership” with no clear attributions of who is ruling over a specific issue;
“Resources” due to the country intense under-development; “Communication and
Information” with each stakeholders trying to compete for more resources and instead of
positively engaging each others or international actors they used them to shape their
discourse of conflictual responsibilities; ultimately due to their “Values and Beliefs” that are
too often still sons of an ancient tribal nature (Liefferink, 2006; S. C. Moser & Ekstrom, 2010).

Indeed, the thesis has limited its focus only on the water sector, but considering its strategic
importance, it took a critical picture of the Country current situation. With further researches,
possibly on the sociological and political behaviors of Niger stakeholders, and with the
willingness to accommodate their findings hopefully, a solution to arise Niger above the last
place of the UN Human Development Index will be find.

5.1 Future Perspectives

Considering what has being affirmed in the previous sections of this paper, it is now
undoubtedly that water is an indispensable input to modern economies. Most developed
countries have seen the introduction of highly developed management strategies in the water
sector that have affected the structure, ownership, and regulatory arrangements of that
niche. In the water sector, the consolidation of decades of research and the recognition of the
importance of freshwater resources as being the "bloodstream of the biosphere" have seen
the introduction of extensive water reforms that highlight the need for watershed planning
and management, and the need for equitable allocation between consumptive and
nonconsumptive uses, full-cost recovery pricing, and multistakeholder participation in
governance.

As, indeed stated in the “The Africa Water Vision for 2025: Equitable and Sustainable
Use of Water for Socioeconomic Development” human as well as natural phenomena pose
threats to the management of water resources on the continent and to the satisfaction of
competing demands for basic water supply and sanitation, food security, economic
development, and the environment (United Nations. Economic Commission for Africa; et al.,
2003). Therefore it is essential to address the threats and inevitabely this calls for a new vision
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for water together with a framework for action designed to ensure that the Niger Basin could
finally unleash its potential in terms of water security through an effective water management
and subsequently stimulate and sustain growth in the region’s economic development and
social well-being.

5.1.1 Recommendations for future policies and regulations

If the main purpose of a State is to ensure the equitable and sustainable use and
management of water resources for poverty alleviation, socio-economic development,
regional cooperation and the environment, then in the specific case of Niger, the vision calls
for strengthening governance of water resources; improving water wisdom; meeting urgent
water needs; strengthening the financial base for the desired water future (United Nations.
Economic Commission for Africa; et al., 2003)

As Africa main and most developed economic sector is the primary one, it goes without
saying that Water has a vital role to play in responding to the socio-economic crisis facing
Africa. Although several economic instruments are being deployed to address this crisis, the
success of these efforts will depend heavily on the availability of sustainable water resources.
On the other hand, success in economic development efforts is needed to ensure a sustainable
flow of funds for the development of water resources.

This interdependence between water availability and development is exemplified by
the link between water and poverty. Due to poverty, access to adequate water and sanitation
is low in Africa. Again due to the unequal access to safe water and sanitation, there is a high
incidence of communicable diseases that reduce vitality and economic productivity on the
continent. And yet an inadequate access to water and sanitation is thus both a cause and a
consequence of poverty.

As also already shown in the previous paragraphs, each and every factor within a
specific environment constitutes part of an extremely sensible as well as linked tethraedron
and therefore it is apparent that water and socio-economic development are mutually
dependent on each other. They can be nodes in a vicious cycle that puts societies in a
downward spiral of poor economic development and poor access to safe and adequate water
supply and sanitation. Alternatively, they can be nodes in a virtuous cycle, reinforcing each
other in an autocatalytic way, and leading to an upward spiral in which improved socio-
economic development produces resources needed for improved development of water
resources that, in turn, buttress and stimulate further socio-economic development.

Hence, a radical change in approach is required if water is not to become a constraint
to, but rather an instrument for, a socio-economic turnaround and development in Africa.
Such an approach calls for a new water vision for the continent, buttressed by a flexible
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framework for action that can respond to progress towards the program and to relevant
developments within and outside the water sector.

In order to unleash its potential and achieve a more stable water management and security,
Niger will have to take into consideration several factors such as: lower population growth,
sustainable socio- economic development, a new way of thinking about water and a new form
of regional co-operation. It will call for a framework for action that is underpinned by
partnership and solidarity between countries that share common water basins. In addition, it
will call for co operation between sub regional groups on the continent.

In terms of new policies, strategies and legislative framework it is envisaged that under the
water policy will be addressed within a comprehensive and integrated approach to the
development and management of water resources. National water policies shall be adopted
at the highest political level and followed by water resources management strategies to
implement them. Governments would retain control through regulation and an enabling
environment, with decentralization and empowerment providing a shift from centralised and
top-down administration and implementation. All these measures must also be enforced
through efficient projects and programs that will enable locals to understand the importance
of an effective water management that will lead also to a more sustainable life and well-being
on their hands.

Such strategies would be aligned and integrated with other government strategies, in such
areas as economic development, environmental protection, land use management and energy
production.

Water laws and regulations would be modified to reflect market principles, enabling a
breakthrough from an administrative system of water allocation to a demand-responsive one.
This would not be done at the expense of abandoning the regulatory roles of government or
the social value of water, however. The rights of people to water to meet their basic needs
would be entrenched in policy, strategy and legislative frameworks across the Niger Basin.

National legislation and regulations would be harmonized between countries; facilitating
consistent basin-based management of international waters and fostering a win-win
regionally integrated economy.

Another strong recommendation is towards bottom-up institutional arrangements. Thus,
there is a geographical hierarchy of institutions, characterized by close vertical integration,
and also by very close horizontal integration with other sector interests. Key principles
underlying such institutional arrangements include transparency, accountability, demand-
responsive approaches, and market orientation. Given their role in irrigated agriculture, in
food production and in maintaining the health of families and societies, women take on key
positions and functions in decision- making under the new institutional structures.
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In these new structures, responsibility for key aspects of overall management is passed to the
community through decentralization. There is simultaneously a shift away from provincial and
district water administration to basin and sub-basin management. Governments become
enablers and regulators rather than direct service providers, and this leads to an accelerated
achievement of government policy. At the regional level, river-basin commissions and river-
basin authorities are established to manage water across international borders. There is a
levelling of the playing field” whereby all participating countries are able to negotiate on an
equal footing for their shared and mutual benefit. Adherence to demand-responsive
approaches while meeting the basic needs of the poor.(United Nations. Economic Commission
for Africa; et al., 2003)

5.2.2 Suggestions for further Researches

Not only a comprehensive legislative approach on multi-levels, but also the importance of an
adequate literature in the matter will enable step forwards in the water management as well
as in its sustainable use within the Niger Basin. As already addressed in the most relevant
pieces of literature, this approach will require adherence to the following critical success
factors: openness and transparency in decision-making processes; ability to generate and
receive knowledge and information; cooperation and teamwork by all countries in the region
to achieve common and mutually beneficial objectives; readiness to take tough decisions on
the future direction and course of action consistent with the aspirations of each an every
group of interest.

The actions that need to be taken immediately and that can also be empowered by future
researches include awareness-and consensus-building, creation of enabling environments for
international cooperation, responding to immediate water problems, creating frameworks for
integrated water resources management, and capacity-building.

Today more than ever the academia has to focus its studies in identifying vision driver forces,
because these are long-terms factors that influence the future of water developments and
management. They represent the conditions of the social and ecological system and the
engines that move forward the development of water resources towards the desired vision.
By knowing the most important drivers, it is possible to gain an insight into the direction and
speed of water-resources development in the future (United Nations. Economic Commission
for Africa; et al., 2003).
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Among others the major focus for future researches and evaluation should address the
following scope and topics:

e Socio economics factors likely to constrain the attainment of water sustainable
management. For the time being it seems to be the widespread poverty due to slow
economic growth and high level of indebtedness of the whole Niger Basin.

e Demographic factors such as rapid population growth and urbanization resulting in
increasing demand on scarce resources under conditions of limited managerial
capacity.

e Environmental factors such as is climate variability leading to drought, desertification,
floods and other natural disasters. A second factor is environmental degradation from
domestic, industrial and agricultural waste. A third factor is failure to allocate adequate
water resources to sustain life-supporting ecosystems, both terrestrial and aquatic.
Addressing these factors at the national and international level is absolutely critical for
Africa’ s sustainable social and economic development. If they are not addressed, the
prognosis is dire.

e Governance factors, and among all, real plagues of the Niger Basin are: lack of
accountability, transparency and good governance, resulting in ineffective
management of water resources; inadequate cooperation and coordination in the
management of national and international water basins; and inappropriate
institutional arrangements resulting in poor management and low capacity in human
resources. The governance factors also include: inadequate regulatory and legal
frameworks at local, national, and regional levels; inadequate stakeholder
involvement in water-resources management, particularly women and the youth; and
civil strife and inter-country wars. A lot of work remains to be done on this constraint.

e Technological factors meaning the existence of critical gaps in data (ground and
surface water information and knowledge in the water sector). Inadequate
technological know-how is another factor. The Internet is a major instrument for
overcoming some of the technological constraints.

5.1.3 A critical Reflection on methodology and theoretical choices

To sum up and give the reader a more comprehensive understanding of this paper, it is now
convenient to clarify the reasons behind the choice of a single case study.

As stated above this research has been led through the use of first hand as well as second
hand data, meaning that during the explorative part on the field, interviews have been led in
order to better understand from a local perspective, how to read the data that we were
collecting through the literature and the papers offered by the Academia.
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The second phase of the research involved the first part of the explorative application of the
framework to a case study. Indeed there are a multitude of grounds behind the call for a single
case study: Firstly, the application of water security paradigm requires the acquisition of a vast
amount of data to calculate several indicators which measure many different features and
dimensions. Secondly, case studies easily allow “the employment of both quantitative and
qualitative research” (Bryman, 2012), which is appropriate in the present case, given the
mixed nature of the approach and indicators. Thirdly, | agree with the opinion of Bryman
(2012: 69) when he says that he “would prefer to reserve the term ‘case study’ for those
instances where the ‘case’ is the focus of interest in its own right.” In fact, in this case the
Country does not just provide a background for the research, it is the object of it and it is
intended to be an “exemplifying case” that “will provide a suitable context for certain research
guestions to be answered” (Bryman, 2012). Furthermore, before applying the water security
paradigm to more cases, it is crucial to verify its performances and adequacy with this first
application.

Finally, the mechanisms embedded in the involvement of the local stakeholders can implicate
long time periods and difficulties in the arrangements of the necessary interviews, again
contrasting with the limited time available for the research. These mechanisms are needed to
avoid the tendency to generalize the research activity, which entails the application of the
same standardized and pre-packaged tools even in completely different contexts.
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