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Executive summary
Introduction
A review of published peer-reviewed articles, as well as reports from government and
multilateral organizations, was conducted to develop a solid understanding of the health
issues associated with climate change, air pollution, and the occupational setting in
Rwanda. The results showed that Rwanda isa country vulnerable to the effects of
climate change, due to increases in population and poverty, a fragile ecosystem, and
the country’s reliance on a climate-sensitive economy. Climate change-related health
problems, such as mortality and morbidity due to hot temperatures, floods, vector-borne
diseases, water-borne diseases, meningitis, and air pollution-related respiratory
diseases, are increasing. Many of the specific resources (e.g., water, land, soils) and
ecosystems (e.g., the natural forests, the marshlands and lakes and the highlands) are
furthermore overused, very fragile, and geographically fragmented (i.e., limited in space
and unconnected). Climate change preparedness for Rwanda is essential in local,
national, and international contexts. Various sectors have undertaken efforts to mitigate
and adapt to the impacts of climate change but are poorly coordinated. There are
limited trained personnel, laboratories, and other facilities to support air quality
improvement, occupational safety and health, and climate-related research. Taking
these facts into consideration, the aim of the Situational Analysis and Needs
Assessment (SANA) on Air Pollution, Climate Change, and Occupational Healthisto
assess the country’s existing situation on issues related to air pollution and health,
climate change and health, and occupational health and safety, and to identify gaps and
needs for which research, training, and capacity-building projects can be developed in
Rwanda and other Eastern African countries.
The limited available evidence shows that the increase in air pollution is a concern for
the Rwandan population, withits health impacts posing a significant burden to public
health. The current regulatoryframeworks that are in place are based on a limited
number of studies whichdo not offer solid scientific evidence due to a lack of information
4

in this area. There are presently no air monitoring stations in Rwanda due to limited
laboratory facilities, as well as the lack of training and experience. Comprehensive
measures to tackle this issue to reduce the increasing air pollution and its human health
effects are needed.
In addition to climate change and air pollution, greater attention to occupational safety
and health (OSH) is vital for the economic development of Rwanda. Therefore,
promotion of OSH through protection of workers from any kind of occupational injuries,
diseases, and fatalities will contribute greatly. Because OSH is a multi-sectoral
discipline, the implementation of OSH policy needs commitment from the government
and all concerned partners. To achieve this aim, all concerned institutions need to
mainstream OSH-promoting strategies and programs into their annual programs as well
as to mobilize resources to deliver these activities.OSH challenges still remain due to
multiple reasons.These include, but are not limited to,low institutional capacity for OSH
policy implementation; lack of comprehensive regulations for most hazardous sectors in
OSH; limited human resources capacity on OSH; inadequate capacity for OSH
inspection and enforcement; lack of updated and disaggregated data on OSH; lack of a
preventive culture among institutions; andinadequate mechanisms for OSH activities
coordination such as accident reporting and recording.
Establishing aGEOHealthHub in Eastern Africa will provide evidence-based insights
through research and, thus, will propose solutions to some of the public health
challenges related to climate change, air pollution, andOSH.
Methods
This SANA was carried out by conducting a comprehensive review of available
secondary data and interviewing key informants in various national organizations
involved in climate change adaptation and mitigation activities. Published documents
were searched using select online keywords, while secondary data from hard copies of
various policy,disertations documents from Universities and program documents were
extracted. Semi-structured questions (checklists) were used to interview key informants
in various organizations who were responsible for managing and overseeing the
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activities related to health effects of climate change, air pollution and occupational
exposures.

Findings
Both the situational analysis and the needs assessment show that climate change
currently represents one of the greatest development challenges in Rwanda. Sensitive
systems such as agriculture, human and ecosystem health, and water have been
affected adversely, and these effects will continue to magnify without the right
adaptation and mitigation measures. The current stage of research on climate change
and health is rudimentary; research findings and other activities appear largely
fragmented and uncoordinated. As a result, few spatially detailed, methodologically
consistent climate impact studies are available for the country. The country has seen
repeated drought, floods, malnutrition, extreme temperature events, and re-emergence
of climate-sensitive diseases. Increased environmental survival of pathogens and
creation of new ecological niches for vectors to propagate diseases are also observed.
While the impact of climate change on health and other related issues is recognized by
various governmental stakeholders, the specific actions and responses have little
oversight.
The Situational Analysis and Needs Assessment of Air Pollution, Occupational Safety
and Health, and Climate Change in Rwanda identified a problem of poor collaboration
among different organizations on planning and executing activities related to climate
change and health, and a lack of trained professionals who can independently perform
climate change and health-related research and activities at various levels. The SANA
also revealed lack of a well-organized structure and poor inter-sectoral collaboration;
insufficient coordination and communication among different stakeholders; lack of
policies and programs that independently target climate change and health; inability of
the existing policies to consider the gender and community dimensions of climate
change; and weak monitoring and evaluation efforts on climate change, air pollution,
and OSH activities at various organizations.
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Acronyms and abbreviations
ACT: Artemisinin-based Combination Therapy
ALRI: Acute Lower Respiratory Infections
CAADP: Comprehensive African Agriculture Development Program
CH4: Methane
CO2: Carbon dioxide
COPD: Chronic Obstructive Pulmonary Diseases
EDPRS: Economic Development and Poverty Reduction Strategy
EHP: Environmental Health Practioners
EHS: Environmental Health Sciences
EICV: Integrated Household Living Conditions Survey
EPA: Environmental Protection Agency
FONERWA: National Fund for Environment in Rwanda
GDP: Growth Development Product
GHG: Green House Gas or Gasses
GoR: Government of Rwanda
HDI: Human Development Index
HIV: Human Immunodeficiency Virus
IAP: Indoor Air Pollution
IFRC: International Federation of Red Cross
IPCC: Inter governmental Panel on Climate Change
ITCZ: Inter Tropical Convergence Zone
MIDIMAR: Ministry of Disasters Management and Refugee Affairs
MIFOTRA: Ministry of Public Services and Labor
MINECOFIN: Ministry of Economy and Finance
MININFRA: Ministry of Infrastructure
MININFRA: Ministry of Infrastructure
MINIRENA: Ministry of Natural Resources
MINITERE: Ministry of Lands Resettlement and. Environment,
MOH: Ministry of Health
NAPA: National Adaptation and Programs of Action
NEPAD: New Partnership for African Development
NGO: Non Governmental Organization
NPCA: NEPAD Planning and Coordinating Agency
OCHA: Office for the Coordination of Humanitarian Affairs
OSH: Occupational Safety and Health
RBS: Rwanda Bureau of Standards
REMA: Rwanda Environment Management Authority
RNP: Rwanda National Police
RNRA: Rwanda Natural Resources Authority
RSSB: Rwanda Social Security Board
SANA: Situational Analysis and Needs Assessment
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SPAT: Strategic Plan for the transformation of Agriculture
SWAp: Sector Wide Approach
UNEP: United Nations Environment Program
WFP: World Food Program
WHO: World Health Organization

Operational definitions
Air pollution is the introductionn ofparticulates,biological molecules, or other harmful
materials into the Earth's atmosphere, causing disease, death to humans, damage to
other living organisms such as food crops, or the natural or built environment(Patelet al.,
2014).
Climate change is defined as a change in the state of the climate that can be identified
(e.g., using statistical tests) by changes in the mean and/or the variability of its
properties, and that persists for an extended period, typically decades or longer(IPCC,
2014).
A GEOHealth Hub is a multidisciplinary group of researchers and their institutions
based in a Low and Middle Income Countries (LMIC), who, with their collaborators,
focus on a core set of common research and training topics that address environmental
and/or occupational health priorities in the LMIC and/or the region (NIH, 2014).
Occupational health is the promotion and maintenance of the highest degree of
physical, mental, and social well-being of workers in all occupations by preventing
departures from health, controlling risks, and the adaptation of work to people, and
people to their jobs (ILO/WHO 1950).
Occupational safety and health (OSH) is generally defined as the science of the
anticipation, recognition, evaluation and control of hazards arising in or from the work
place that could impair the health and well-being of workers, taking into account the
possible impact on the surrounding communities and the general environment (Alli,
2008).
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Section I: Introduction and Background
1.1 Introduction
This report presents the Situational Analysis and Needs Assessment (SANA), which is
organized around four themes:air pollution and health, occupational safety and health,
climate change and health, and policy, regulatory, and organizational frameworks.
The introduction and background highlight main information and indicators related to
Rwanda’s general context, health, environment and population.

1.2 A Brief Description of Rwanda
Figure 1: Map of Rwanda
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1.2.1 Geography
The country of Rwanda is situated in central Africa, immediately south of the equator
between latitude 1°4' and 2°51' S and longitude 28°63' and 30°54' E. It has a surface
area of 26,338 square kilometers and is bordered by Uganda to the north, Tanzania to
the east, the Democratic Republic of the Congo to the west, and Burundi to the south.
Landlocked, Rwanda lies 1,200 kilometers from the Indian Ocean and 2,000 kilometers
from the Atlantic Ocean.
Rwanda forms part of the highlands of eastern and central Africa, with mountainous
relief and an average elevation of 1,700 meters. However, there are three distinct
geographical regions.
The region of western and north-central Rwanda is made up of the mountains and
foothills of the Congo-Nile Divide, the Virunga volcano range, and the northern
highlands. This region is characterized by rugged mountains intercut by steep valleys,
with elevations generally exceeding 2,000 meters. The Divide itself rises to 3,000
meters at its highest point but is dwarfed by the volcano range, where the highest peak,
Mount Karisimbi, reaches 4,507 meters. The Congo-Nile Divide slopes westward to
Lake Kivu, which lies 1,460 meters above sea level in the Rift Valley trough.
In Rwanda’s center, mountainous terrain gives way to the rolling hills that give the
country its nickname, “Land of a Thousand Hills.” Here, the average elevation ranges
between 1,500-2,000 meters. The area is also referred to as the central plateau.
Further east lies a vast region known as the “eastern plateaus,” where the hills level
gradually into flat lowlands interspersed with a few hills and lake-filled valleys. The
elevation of this region is generally below 1,500 meters.
Because of its elevation, Rwanda enjoys a temperate, sub-equatorial climate with
average yearly temperatures around 18.5°C. The average annual rainfall is 1,250
millimeters; the precipitation occurs over two rainy seasons of differing lengths that
alternate with one long and one short dry season. The climate varies somewhat from
region to region, depending on the altitude. The volcano range and northern highlands
are generally cooler and wetter, with an average temperature of 16°C and an average
rainfall above 1,300 millimeters. The maximum rainfall is 1,600 millimeters above the
13

Divide and the volcanic range. The hilly central region receives an average of 1,000 to
1,300 millimeters of rain per year, while rainfall on the eastern plateau, where the
climate is relatively warmer and drier, generally falls below 1,000 millimeters and can be
as low as 800 millimeters. Although Rwanda enjoys more or less consistent
temperatures, the climate is known to vary from year to year, with extreme variations in
rainfall sometimes resulting in flooding or, more often, drought. These extremes have a
profound impact on agricultural production.
Rwanda has a dense network of rivers and streams, which drain into the Congo River
on the western slope of the Congo-Nile Divide, and into the Nile River in the rest of the
country through the Akagera River, which receives all the streams of this watershed.
Water resources also include several lakes surrounded by wetlands.
Deforestation caused mainly by land clearing for agricultural expansion has resulted in
mostly anthropic vegetation, with only a few small areas of natural forestland
(representing 7 percent of the country) remaining on the Congo-Nile Divide and the
slopes of the volcanic range.
Rwanda is divided into fourgeographically-based provinces-North, South, East, and
West-and the City of Kigali, with the provinces being further subdivided into 30 districts,
416 sectors, 2,148 cells, and 14,837 villages.
1.2.2 Population
The results of the 4th Population and Housing Census of Rwanda (NISR 2012) give a
total resident population of 10,537,222 people as of August 15th 2012, “census night”. A
comparisonto the enumerated population in the 2002 Census of 8,128,553, shows an
increase of 2,408,669 people and an average annual growth rate of 2.6%.
The average annual population growth rate of Rwanda (2.6%) is among the highest in
Africa; it is highest in the Eastern Province (4.3%) and Kigali City (4.0%) and lowest in
the Northern (1.0%) and Southern (1.9%)Provinces.
The sex composition of the population, as measured by the sex ratio, indicates that, at
national level, there are 93 males for every 100 females, compared to a ratio of91 in
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2002. In Kigali City however, there are more males than females, with a sex ratio of
1.06.
The population density has increased from 321 persons per sq.km in 2002 to 416 in
2012 at national level; this figure is the highest in the East African Region and quite high
compared with other countries globally.
1.2.3 Socioeconomic Status
The most recent socioeconomicdata provided by the National Institute of Statistics of
Rwanda are from quarter IV of 2012, withGDP at current prices estimated to be USD
1.53 billion, up from USD1.34 billion in quarter IV 2011. The Services sector contributed
43 percent of GDP compared to 34 percent contribution by the Agriculture sector. The
remainder (or 17 percent) was attributable to the Industry sector, with 6 percent as
adjustment (NISR 2012).
The estimates calculated at constant 2006 prices show that GDP went up by 8.7
percent in real terms, following an increase of 8.4 percent in quarter IV 2011. During the
same quarter, “Agriculture” grew by 3 percent and contributed about 1.1 percentage
points to the overall GDP growth in 2012; Activities in the “Industry sector” grew by 11
percent and contributed 1.7 percentage points to the GDP growth; while “Service
sector” increased by 12 percent and contributed by 5.4 percentage points to the GDP
growth.
According to the expenditure ofGDP, the private final consumption expenditure was 77
percent of the GDP, while the government final consumption expenditure was 15
percent. The level of investment (gross capital formation) is estimated at 25 percent,
reflecting high levels of construction activity and imports of durable capital goods. In the
same quarter, imports were provisionally estimated to have increased by 15 percent at
constant prices. Exports grew by 48 percent, following an increase of 64 percent in the
fourth quarter of 2011.
Rwanda’s Human Development Index (HDI) value and rank
Rwanda’s HDI value for 2012 is 0.434, ranking low in the human development category
and positioning the country at 167 out of 187 countries and territories. Between 1980
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and 2012, Rwanda’s HDI value increased from 0.277 to 0.434, an increase of 57
percent or an average annual increase of about 1.4 percent(UNDP, 2013).
In the 2011 HDI, Rwanda was ranked 166 out of 187 countries, but it can bemisleading
to compare values and rankings with those of reports published in previous years,
because the underlying data and methods have changed.
Table 1 reviews Rwanda’s progress in each of the HDI indicators. Between 1980 and
2012, Rwanda’s life expectancy at birth increased by 7.5 years, mean years of
schooling increased by 2.2 years, and expected years of schooling increased by 6.2
years. During those same years, Rwanda’s gross national income (GNI) per capita
increased by about 40 percent.
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Section II: Methods
The main objectives of this situational analysis and needs assessment are:
1. To assess the health effects of environmental exposures related to air pollution (both
indoor and outdoor) and to identify the most critical gaps in these areas;
2. To assess the existing country profile on occupational health and safety and to
identify the most critical gaps in these areas;
3. To assess the health effect of climate change and to identify the most critical gaps in
these areas;
4. To document and identify critical gaps in policy, regulatory and organizational
frameworks.

2.1 The Expected Output of the Assessment
Identification of national priority areas for research in environmental health, occupational
health and safety, and climate change.

2.2. Types of Data
Both primary and secondary data were collected. Primary data were collected from key
informants who were stakeholders in the various thematic areas. Secondary data
werecollected through review of published literature (journals, reports).Primary data
were qualitative, while secondary data wereboth quantitative and qualitative in nature.

2.3. Data Collection Methods
Document analysis techniques were used to capture secondary data, drawing on
search engines and author knowledge.

2.4. Data Collection Tools
Secondary data werecaptured using a structured document review guide while the
primary data werecaptured using a key informants guide. These guides followed the
three thematic areas with sub themes under each of them. Tables were used to ensure
that the data were wellorganized for ease of retrieval and analysis.
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2.5. Sources of Data
Reports, theses, dissertations from universities and other publications were acquired
from the respective institutions for review.
All relevant stakeholders from various institutions were identified and requested to
participate. These institutions included:
•

Line Ministries, including the Ministry of Health, Ministry of Natural Resources,
and Ministry of Disasters Management and Refugee Affairs;

•

Authorities related to thematic areas, including the Rwanda

Environment

Management Authority (REMA);
•

Academic institutions, including the University of Rwanda, School of Public
Health.

2.6. Data Analysis
Data wereanalyzed thematically under the three major themes. For each theme, sub
themes were created under which data werecategorized based on content.
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Section III: Results
3.1 Air Pollution and Health in Rwanda
3.1.1 Summary
This report summarizes the findings on air pollution and health in Rwanda. The
objective of the SANA on air pollution was to identify gaps and needs that should be
addressed to mitigate and reduce air pollution in Rwanda. A review of published peerreviewed articles and reports from government and multilateral organizations was
conducted to develop a solid understanding of air quality in Rwanda. The limited
available evidence shows that the increase in air pollution is a concern for the Rwandan
population, with the health impacts of air pollution posinga significant burden to public
health. The current legal frameworks that are in place are based on a limited number of
studies, and are not founded on solid scientific evidence because ofthe insufficient
information in this area. There are no air monitoring stations in Rwanda due to limited
laboratory facilities as well as the lack of training and experience among the skilled
workers. Comprehensive measures to tackle this issue to reduce the increasing air
pollution and its human health effects are needed.

3.1.2 Situational Analysis on Air Pollution in Rwanda
3.1.2.1 Outdoor/ambient air pollution
Overview
Air pollution from gases emitted by industry, transport, and indoor air pollution is
becoming a significant problem in developing cities such asKigali. People in developing
countries are commonly exposed to very high levels of pollution for 3–7 hours or more
daily over many years (Engel et al., 1998).Outdoor air pollution contributed more than
3% of the annual disability-adjusted life years lost in the 2010 Global Burden of Disease
comparative risk assessment, a notable increase since 2000(Lim et al., 2012).
Urbanization is an important contributor to diseases related to air pollution. This is partly
due to the rapid population growth in many urban centers in the developing world, as
this growth is accompanied by an increase in outdoor air pollution.
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Figure 1 Fire outbreak

Source: (MININFRA, 2009)

Fires that ravaged several structures, including shops and prisons, have led toseveral
institutions being called to task forfailure to manage situations that led to fire outbreak
（Figure 1）. These fires have greatly contributedto polluting Rwanda’s atmosphere.
Issues regarding outdoor air including its causes, future trends, andassociated health
and environmental effects are discussed below.
Magnitude of Traffic-related/Ambient air pollution
Transportation represents the fastest growth source of emissions, and is a key issue in
Rwanda because of growing urbanization. Rwanda has an extremely small number of
road transport vehicles, with only 75,000 vehicles registered (recorded from2001 to
2009), of which over 30,000 are motorcycles. This is equivalent to around 8 vehicles per
thousand people,estimates varying, depending on the source. Rwanda’s transport
sector is entirely dependent on imported fuel and consumes approximately 75% of all
the country's imported petroleum products.
Gasoline and diesel fuels predominate, and 167 million liters were consumed in 2008.
Demand is forecasted to grow at around 10% per year until 2020. Imports of petroleum
products constitute around 25% of the total import value of the national economy. Diesel
consumption is about 38% higher than gasoline, with 52% of diesel imports dedicated to
the transport sector;the remainder isused for electricity generation (GIZ, 2011). The
20

increasing number of motor vehicles in Rwanda and particularly in Kigali may be a
major source of toxic air pollution because these vehicles use petroleum and diesel
which also contribute to rising CO2 in Rwanda’s atmosphere (Nsengimana, Bizimana, &
Sezirahiga, 2011).
Per capita emission in Rwanda is estimated at 0.65 tonnes CO2/person (including land
use change). The majority of greenhouse gas (GHG) emissions in Rwanda are CO2
(87%) at 531 gigagrams (Gg), dominated by transport (52%) and industrial processes
(28.5%). Total CO2 sequestration was 9,000 Gg,withland use change (conversion of
forests and grasslands) at-545 Gg, making Rwanda a net carbon sink. CO2 emissions
from biomass and bunkers (aviation) were 7,228 Gg and 17 Gg, respectively, but these
figures are based on unpublished internal memos only. The aggregate emissions or
total CO2 equivalent, used for measuring global warming potential, amount to 5,010.4
Gg in 2005, dominated by agriculture (78%) and energy (18%). Nitrous oxide (N2O) and
methane (CH4) are the most potent greenhouse gases, contributing 62% and 26% of
aggregated emissions. Four key sources contribute 91% of aggregate emissions: N2O
from agricultural soils (57%); CH4 from enteric fermentation in domestic livestock (19%);
CH4 from residential energy from fuel; and combustion (8%); CO2 from road vehicles
(5%) (Byamukamaet al., 2010).
Determinants for/Causes of Outdoor Air Pollution
Air pollution consists of gas and particulate mattercontaminants that are present in the
atmosphere(World Bank Group, 1998). The presence of air pollutants in ambient air is
generally due to numerous diverse and widespread sources of emissions and natural
phenomena. The main sources of air pollution which are man-made relate to
transportation, industry, combustion fuels, industrial processes, and use of pesticides.
More specifically, the pollutants include suspended particulate matter, sulfur dioxide
(SO2), nitrogen dioxide (NO2), hydrocarbons and ozone due to population growth,
urbanization, industrialization, and increased use of motor vehicles.
The natural sources (natural phenomena) of air pollution
The natural sources (natural phenomena) of air pollution in Rwanda include volcanic
eruptions (which happen occasionally), forest fires, production of materials that have a
21

biological origin (Figure 2)(e.g.,pollen grain dispersal -- including mold spores, pollen,
and organic material from plants and animals--, evaporation of volatile organic
compounds, and wind erosion of soil due to wind storms that spread dust
clouds)(Nsengimana, Bizimana, & Sezirahiga, 2011).
Figure 2 Pollution Emission

Sources:http://www.askiitians.com/iit-jee-chemistry/organic-chemistry/environmental-chemistry/airpollution.html

The eruption of Nyiragongo in January 2002 was accompanied by gas emissions of
different

origins

which

raised

concerns

over

possible

explosions(Figure3). Some of those gases wereCO2(93.2 %),
volume, polluted Rwanda’s atmosphere (Allardet al., 2003).
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effects
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and CH4(0.07%) by

Figure.3 The eruption of Nyiragongo

Figure 4. Fire inside the Nyungwe National Park

Source: http://newsofrwanda.com/wp-content/uploads/2012/07/webforrestfire1.jpg

Fires destroyed some 13,000 hectares inside the Nyungwe National Park in the late
1990s. Through the removal of bracken ferns that occupy the forest floor, regeneration
was triggered on some 50 hectares(REMA, 2009). Other forest and bush fires have
occurred in different regions of country:for example, an unexpected fire broke out and
consumed four hectares of land in Gatsibo district in 2012. Therefore, such forest and
bush fire outbreaks contribute to air pollution because their smoke contains various
pollutinggases (e.g., CO2). In addition, production of materials that havea biological
origin – such aspollen grain dispersal, mold spores, pollen, evaporation of volatile
23

organic compounds, and erosion of soil due to wind storms that spread dust clouds –
may only make small contributions based on percentages but stillincrease air pollution.
Combustion sources
Combustion sources refer to operations in which primarily fossil fuels, coal, natural gas,
petrol, diesel, and furnace oil are burned to obtain energy. These sources include power
plants, industrial boilers, automobiles, and households cooking. Thermal power plants
are major sources of suspended particle matter, SO2, and NOx. Depending on the type
of fuel used, the emission of one or more of these pollutants may have environmental
significance. Nitrogen oxides formed in combustion processes are usually due to either
thermal fixation of atmospheric nitrogen in combustion air or to the conversion of
chemically bound nitrogen in the fuel. For natural gas and distillate oil, nearly all NO
results from thermal fixation. For residue oil and coal, the contribution to NO emissions
from fuel-bound nitrogen may be significant. The concentration of the NOx formed
riseswith an increase in excess oxygen maintained in the combustion process and with
anincrease in the furnace temperature.
Industrial sources
Industries emit a wide variety of process-specific pollutants, including gaseous organic
and inorganic compounds, and complex vapor that undergo phase transformation after
emission into the atmosphere. As industries consume more fossil fuels, the
consumption of these fuels leads to the emission of pollutants into the atmosphere such
as carbon, sulphur oxides and nitrogen oxides, CO and CH4that are released as a part
of industrial combustion.
In Rwanda, the largest increase within the industrial sector (which includes agricultural
products, small-scale beverages, soap, furniture, shoes, plastic goods, cigarettes,
textiles, and cement) has been in construction, which has assumed a growing share -from 36% to 46% -- of all industrial output. The energy used in the industrial sector is
captured in early energy emissions. Due to historical power outages, an estimated 75%
of Rwandan firms have access to private generators,andin 45% of these Rwandan
firms’ electricity comes directly from such private generators. Fertilizer plants using Lake
Kivu methane for urea production also increase industrial emissions. The presence of a
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large number of small-scale industrial plants makes pollution control more difficult
because

these

small-scale

operations

are

more

limited

financially

withless

technologicalcapability than large-scale plants, and their numbers make the already lax
monitoring and enforcement of pollution control laws even more challenging
(Nsengimana et al., 2011).
The health effects and exposure to outdoor/traffic-related pollutants
The impact of air pollution on health depends on how much pollution people actually
experience during their daily lives, or their total exposure. Exposures can be great even
when emissions do not affect the outdoor environment significantlyif the sourcesof
emissions are close to the population. Studies show that disease rate rises when the
level of air pollution increases, withan extensive body of evidence linkingexposure to
outdoor air pollution and health effects. Evidence is derived from epidemiologic studies,
toxicological studies of animals, and controlled human exposure studies(Schlesinger,
2004).The health effects considered are measured by short-term exposure to pollutants
inhours, days, or weeks and long-term exposure inmonths or years. The effects of
short-term exposure include exacerbation of pre-existing respiratory disease (Abelsohn
and Stieb, 2011)(especially asthma) and pre-existing cardiovascular disease (including
ischemia, arrhythmias, and cardiac failure), with increased hospitalization and
emergency department visits (Abelsohn and Stieb, 2011). Long-term exposure to air
pollution is associated with increased mortality, increased incidence of lung cancer and
pneumonia, and development of atherosclerosis.
There is now evidence from cohort studies that long-term exposure to air pollution might
lead to development of new asthma and might reduce overall development of the lungs,
in addition to exacerbating asthma (Chen et al., 2015; McConnell et al., 2002;
Gauderman et al., 2004; Gauderman et al., 2007).The exposure to traffic-related air
pollution at time of birth isnow associated with increased current asthma in school aged
children. Wood smoke, a common air pollutant in Rwanda from forest fires and
residential wood burning for heating, is also associated with adverse health effects. Air
pollution is an international problem with many negative effects on health and the
environment. African countries, including Rwanda, are concerned about the growing
problem of air pollution. Due to the high level of population growth in Rwanda and its
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rising number of vehicles and urbanization, air pollutionaffectsthe daily life of the entire
Rwandan population and its environment.
3.1.2 2 Indoor air pollution
Overview
The problems and challenges associated with air pollution are ubiquitous and global in
nature. The characteristics, sources, factors, and impacts of the air pollution problem in
Rwanda in general are reviewed, including the current state of the country’s outdoor
and indoor air pollution. The latter comespartly from the increased use of wood and
charcoal in cooking and causes various health challenges.
Rwanda’sregulatory

regime

on

air

pollution

management

and

control

still

needsimprovement. Environmental management exists in Rwanda, but relevant
regulations and their enforcement mechanisms are not yet formulated and finalized.
Limited institutional capacity and technical infrastructure such as funding, equipment,
and human resources have been identified, but a systematic quantitative assessment of
the magnitude of the air pollution problemis lacking due to inadequate capacity and
resources. The level of public awareness about air pollution and its associated adverse
effects to human health and the environment is still low. Inadequate institutional
coordination and collaboration between governmental institutions has resulted ina lack
of common strategies for controlling the air pollutants. Inadequate involvement of major
stakeholders includinglocal community, NGOs, the private sector, and industries in
addressing the environmental problems has been recognized, along withinadequate
integration

of

environmental

considerations

in

planning

and

developing

relevantprograms.
Magnitude of exposure to Indoor Air Pollutants
Fuel combustion from domestic sources is a major cause of pollution in many countries
of the world. In Rwanda, more than 80 percent of the population, which is principally
comprised ofthe rural poor,is exposed to dangerous levels of indoor air pollution.
Pollutants in the ambient environment can affect indoor as well as outdoor air (von
Schirndinget al., 2001). Over 85% of Rwandans depend on wood for domestic energy
because alternative energy sources are often unreliable and unaffordable for the
majority of the population. Unfortunately, extensive deforestation is a consequence. In
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the urban areas of Rwanda, more than 60 % of the people use fuel wood, charcoals and
kerosene for cooking (CARE, 2010; REMA, 2009). Thus, the contribution of this process
to environmental pollution should not be treated as insignificant. Controlling the air
pollution resulting from these sources is very important for public health and for the
environment.
A study conducted by measuring the PM2.5 and CO using the traditional cooking stoves
and improved cooking stoves in rural areas of Rwanda found that the average 24-hr
mean PM2.5 concentration indoors was 2.127 mg/m3(Nsengimana et al., 2011).The high
pollution level signals the need for greater improvement in this area. Those most
vulnerable to the effects of air pollution -- the young, women mainly from cooking, the
old and the sick -- spend most of their time indoors, where their exposed is great.
Indeed, the highest exposures to air pollution occur in the indoor environment in
developing countries, mainly from biomass and coal combustion for cooking and
heating.
Household energy use patterns
The rapid urbanization of Kigali City was accompanied by a tremendous increase in the
useof fuel wood and charcoal. The growing population and the increasing urbanization
have major implications for theenergy, economic and environment sectors, such as
growing demand and increasing price of wood fuel, restriction of wood for other
economic activities (construction, furniture, etc.), increasing ejection of CO2 into the
atmospheric, soil degradation, drying up of rivers and lakes due to the role of forests as
systems of gradual water catchments, climatic consequences, and extinction of species
of fauna and flora living in the forests. The inflow of fuelwood has increased by 87%
from the annual supply of 8,776,080 kg in October 1999 to 15,321,600 kg in September
2004. At the same time, the charcoal that flows into Kigali has increased by 95% from
the annual supply of 2,031,934 kg in October 1999 to 3,960,600kg in October 2004
(Christophersenet al., 1999). Throughout Rwanda, the main sources of lighting energy
are firewood (52 %) and charcoal (39.5 %) and are by far the main sources of energy
used, with other sources being gas and kerosene (MINECOFIN, 2002). The percentage
increase in prices from 1995 to 2005 represents an increase of 600% for firewood and
1250% for charcoal (MINECOFIN, 2002). The demand for wood resources is exceeding
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an exhausted supply and the situation will continue to decline unless measures are
taken by the Rwandan government to reverse that situation.
Determinants for/Causes of IAP
The major cause of indoor air pollution (IAP) in Rwanda is the burning of solid biomass
fuels (wood, animal dung, and agricultural residues) in open or traditional cook stoves
built in poorly ventilated kitchens. The pollution from varioustypes of cooking stoves
using coal, fuelwood, and other biomass fuels contributes to the overall pollution load in
urban areas. Other pollutants may originate from cigarette smoke, construction
materials and methods, materials for furniture and fittings, paints and solvents.
Health consequences of IAP
Indoor air pollution, which is oftenoverlookedby those likely to be affected, has serious
effects on the health of children as well as other residents in the house. According to the
World Health Organization (WHO, 2006), worldwide IAP is responsible for about 1.6
million deaths a year, particularly of young children and women. According to a study
undertaken by Harvard University and the University of California at Berkeley, smoke
from wood fires for cooking will result in 10 million premature deaths in Africa by 2030
(Bailis et al.,2005).The national burden of disease due to indoor air pollution from solid
fuel use has been reported to be significant, and the poor are predominantly affected,
as they are more reliant on biomass energy sources. Pollution inthe air causes deaths
due to acute lower respiratory infections (ALRI) among children as well as chronic
obstructive pulmonary disease (COPD) and lung cancer among adults. A study in South
Africa on the impact of poor household fuel indicated that fires, burns and air pollution
increased the economic cost of paraffin (kerosene) by over 78% and wood by a
significant amount (Borchers, 1997; Borchers and Annecke, 2006; Thorne, 1997).
Addressing this situation is therefore critical for human health.
Vulnerable populations and analysis of gender equity
Some groups are potentially more vulnerable than others to IAP. These include
children, pregnant women, people over 65 years of age, and persons suffering from
cardiovascular and respiratory diseases such as asthma (Republic of Rwanda,Ministry
of Health, 2008). Other factors that may render some people more vulnerable are
genetic traits, lifestyle, and nutrition. Depending on their age and on the chemical
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substances to which they are exposed, children may be more vulnerable than adults to
certain toxic substances, including lead and tobacco smoke exposures, and perhaps
also to phosphorous-containing pesticides. The pollutants may disrupt the proper
development of the lungs in fetuses and young children (Britt et al., 2013; McConnell et
al., 2002; McConnell et al., 2003; Gauderman et al., 2004; Gauderman et al., 2007).
This effect on child lung development has been observed at a level at which no adverse
effects are seen in adults, which suggests that children are more vulnerable than adults.
In addition, air pollutants may cause cough, bronchitis, and other respiratory diseases,
and make asthma worse, though it is difficult to determine exactly which pollutants are
responsible for a given effect. Particulate matter, nitrogen dioxide, and ozone are likely
candidates.
Elderly people may be particularly vulnerable to air pollution because of the reduction of
best defences with age. However, they may also be less sensitive to some effects such
as irritation of the eyes and nose. Persons suffering from cardiovascular diseases are
more vulnerable to the adverse effects of particles, while those suffering from
respiratory diseases such as asthma are vulnerable to multiple air pollutants. Since
people spend a large part of their livesindoors, solving the problem of Indoor air
pollution is critical. The Rwandan government and its people should take all necessary
precautions to eliminate or minimize the harmful effects of indoor air pollution.
3.1.2.2Needs assessment on Air Pollution in Rwanda
Identified gaps on air pollution
Gaps regarding air pollution in Rwanda were identified and assessed using the
conducted literature reviews and informant interviews.
Research gaps
•

With such a limited number of published reports on indoor and outdoor air
pollution, it is difficult to draw conclusions and inferences relevant to bring about
viable policy changes to improve the current level of air pollution in Rwanda.

•

Exposure assessment studies with strong epidemiological designs to evaluate
the health impacts of air pollution are lacking.
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•

Priority research areas such as indoor air quality, traffic-related air quality, and
ambient air quality related to industrial output need to receive the necessary
attention.

•

There are no systematic studies to date on the magnitude and health effects of
air pollution in Rwanda.

•

There is no research database on air quality in Rwanda that can serve as a
baseline for researchers and practitioners to move forward.

•

There is little practice of multi-sectoral and multi-disciplinary research
approaches on air pollution.

Training gaps
•

Centers for training on air pollution monitoring are not available in the country,
either for long-term or short-term levels of training for targeted users. There is a
lack of facilities that havethe necessary equipment to test the air quality, and use
health data to characterize the impact of air pollution.

•

There is a skills gap in the monitoring of air pollution in Rwanda.

•

There is a skills gap in academia for data management and analysis of air
pollution and climate change data.

•

The capacity to interpret the data trends of air pollution and to bring the results
forward into policy analysis and use is limited.

Identified needsfor addressingAir Pollution
•

More research on air pollution should to be encouraged by REMA, academia,
MoH, and other relevant bodies.

•

Key pollutants to be monitored and targeted for control should be identified.

•

Strategic direction and a research priority agenda are needed for air pollution
control.

•

•
•

Academia should be encouraged to undertake high-quality research on air
quality, including establishing agent-health effect (dose-effect) epidemiological
relationships for key air pollutants.
A web-enabled interactive database on air quality and air pollution should be
developed.
There is a need for multi-sectoral, multi-disciplinary research on air pollution.
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Training needs
•

Short and long-term training programs and courses should be designed to
address the human technical capacity gaps at all levels.

•

On-the-job-training is vital for those actively engaged in the field of air pollution
control relating to current air pollution levels

•

Centers of excellence for air quality and air pollution control training in Rwanda
should be established.

3.1.3 Conclusion and Recommendations
3.1.3.1Conclusion
Research findingsrevealthe many negative effects of air pollution in Rwanda. In the last
decade,the rapidly growing urban population of Kigali City has resulted in unplanned
development, the rising rate of motorization, and an increase in consumption of coal, all
of which lead to air pollution. The main sources of air pollution includevehicles;
industries and power plants; and combustion of domestic fuel and household woods.
Similar to other cities in East Africa, Kigali City has not yet made major efforts to reduce
air pollution, and the country’s regulatory processes to control and reduce air
pollutionmust be improved. The capacity to enforce air quality standards is limited by a
lack of equipped laboratory facilities and expertise. There is little or no short- or longterm training directly related to air pollutioncontrol inrelevant institutions throughout the
country. There is no regular monitoring or surveillance ofair quality, and current
laboratory facilities and equipment are insufficient for the task. There is no functioning
cooperative implementation framework for air pollution among key stakeholders.
3.1.3.2Recommendations
•

Establish a research and training center that helps to develop, test, and train
experts inprevention and control of air pollution; the center would solicit research
fundsand conduct studies with key stakeholders and researchers to address the
problem of air pollution in Rwanda.

•

Establish air quality monitoring sites with fixed stations to regularly monitor
ambient air and indoor air quality.
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•

Initiate opportunities for long- and short-term training on air pollution. This may
include on-the-job training, undergraduate courses in related fields, and graduate
studies at the masters and PhD/Post-doctoral levels. The capacity to be built up
from the current level would help mitigate emission and reduce the burden of
disease

3.2 Occupational Health and Safety in Rwanda
3.2.1 Introduction
Occupational Safety and Health (OSH) is a vital component for the economic
development of any country. Therefore, promotion of OSH through protection of workers
from any kind of occupational injuries, diseases, and fatalities will contribute greatly to
Rwanda’s development. Since OSH is a multi-sectoral discipline, the implementation of
OSH policy needs commitment from the government and all concerned partners. To
achieve this, all concerned institutions need to mainstream OSH-promoting strategies
and programs into their annual programs, as well as mobilizing resources to deliver
these activities.
The

Government

of

Rwanda

and

its

partners

havemade

enormous

efforts

towardpromoting OSH. These efforts are reflected in laws and regulations, as well as
appropriate policies developed by the Government of Rwanda(Official Gazette of the
Republic of Rwanda, 2009). Rwanda has also acted at the international level and
ratified OSH-related conventions, even though the relevant general convention C155
has yet to be ratified.

3.2.2Types of Workplace
The National Employment Policy places employment promotion at the center of
poverty reduction and sustainable development, and it highlights the following priority
areas of intervention: rural sector development, private sector and entrepreneurship
development, youth employment
employment

promotion,

women’s

employment

promotion of vulnerable groups, strengthening of the

promotion,

labor intensive

approach in economic and social infrastructure programmers, human resource
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development and employability, promotion of tripartism and social dialogue, and social
security promotion.
In Rwanda, workplaces are generally classified as:
Housekeeping or Offices:various occupations and jobs that require an office, the use
of computer, sitting many hours during work, etc.
Construction workplaces: including masonry, plumbing, painting works
Welding workplaces
Carpentry workplaces
Medical workplaces
Agricultural and farming areas
Retail sales and services: including supermarkets, shops, IT service shops (electronic
and electric repair services)
Mining and quarrying working areas: those areas used to extract the subsoil
resources, such sand, rocks, soil, and minerals, whether on the ground or underground.
Industrial and manufacturing areas: all types of industries and factories.
The Rwandan economy is based on the largely rain-fed agricultural production of small,
semi-subsistence, and increasingly fragmented farms. It has few natural resources to
exploit and a small, noncompetitive industrial sector. The Rwandan labor market is
dominated by agriculture (73%).A higher percentage of females is employed in
agriculture (82%) compared to males (61%), and a higher percentage of employed
persons in rural areas arefarmers (83%) compared to those in urban areas (24%)(NISR,
2012).
Apart from agricultural activities and employment in the public service, the national
employment policy classifies other jobs as non-farming jobs in rural areas,namely:
mining extraction, rural industrialization, handicraft making and cottage industries, and
rural

infrastructures

development.

Forurban

areas,

this

list

includesconstruction,transportation,commerce, and services.
The private sector remains the largest in both urban and rural areas, accounting for
84% and 95% of the employed population aged 16 and above, respectively. In urban
areas the public sector percentage of the employed population is 11%, which is much
higher than in rural areas (3%)(NISR, 2012).
The table below (Table 1) shows the age distribution of workers by industry and it is
apparent that industry has a strong regional dimension. Kigali has a relatively low
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proportion of workers engaged in agriculture (24%) and a high proportion working in
trade (20%), services (19%), and government (12%).
In allfour rural provinces, between 70 and 80% of workers are mainly engaged in
agriculture;with Western Province leading the in trading (11%), and the Northern
Province leading inin quarrying (2%).

Table 1. Employment by industry of main job, by sex and location, National
Institute of Statistics Rwanda, 2012
EICV3

All
Rwanda

Sex

Agriculture,
fishing,
forestry

72.5

61.4

81.6

Kigali
City
23.9

Mining and
quarrying
Manufacturing

1.0

2.0

0.2

0.9

0.6

0.8

2.2

0.6

2.3

3.1

1.6

5.0

2.2

1.8

2.1

1.8

Utilities
Construction
Trade

0.2
2.9
8.9

0.4
5.9
10.1

0.1
0.6
8.0

0.6
6.4
19.9

0.1
2.0
6.1

0.2
3.1
11.3

0.1
3.4
7.0

0.2
2.0
6.4

Transport and
communications
Financial services
Government

1.8

3.9

0.2

6.1

1.5

1.6

1.3

1.2

0.4
4.3
0.5

0.6
6.1
0.5

0.2
2.8
0.5

2.0
12.4
1.8

0.2
2.9
0.3

0.2
3.6
0.4

0.2
3.7
0.4

0.3
3.3
0.2

4.1
1.1

5.1
1.2

3.4
1.0

18.6
2.4

3.0
0.8

2.7
1.4

2.4
0.9

2.1
0.8

100.0
4,960

100.0
2,234

100.0
2,725

100.0
487

100.0
1178

100.0
1164

100.0
175

100.0
1 175

Recreation and
tourism
Other services
Services
Inadequately
described
Total
All 16+ years
usually
working (000s)

Male

Female

Province
Southern
Province
80.4

Western
Province
73.0

Northern
Province
76.3

Eastern
Province
81.2

Listof the most commonmain jobs of persons aged 16+ years. Source: EICV3

The Fourth Rwanda Population and Housing Census (RPHC4) showed that the majority
of the workingpopulation in Rwanda was self-employed in the agriculture sector (60%),
followed by agricultural employees (18%), while self-employed out of agriculture
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workers represented 8% of the total employed population. The proportion of males who
were employees - rather than employers -- was twice as high as the corresponding
figure for females, while the proportion of women contributing to family work was more
than double that of men(NISR, 2012).

3.2.3Health EffectsofOccupational Exposures
Health effects resulting from occupational exposures are numerous and vary according
to the type of exposure, including by different routes of entry such as inhalation,
absorption, or ingestion, and by other factors such as design of workplace, tools, and
equipment. Health effects can include diseases and ill-health conditions (e.g., injuries,
cuts, and burns) leading to disability or death.
Below are the main categories of exposures that may be found in workplaces:
Chemical exposures: arising from liquids, solids, dusts, fumes, vapors, and gases;
Physical exposures: noise, vibration, unguarded machinery, unsatisfactory lighting,
and radiation, and extreme temperatures (hot or cold);
Biological exposures: arising from bacteria, viruses, infestations, and infectious waste;
Psychological exposures: resulting from stress and strain;
Non-application of ergonomic principles: resulting frompoorly designed machinery
and tools or poorly designed work practices.

3.2.4 Country Profile on Occupational Safety and Health
Occupational accidents and diseases impose an enormous cost onRwanda and are
among major hindrances todevelopment. Rwanda has taken various measures to
address these challenges:the countryhas been a member of the International Labor
Organization (ILO) since 1962 and has ratified a number of conventions relating to
OSH. Through the Ministry of Public Service and Labor,Rwanda has also conducted a
survey,anOSH National Profile, in 2012, to assess the prevailing state of OSH in the
country (MIFOTRA, 2012).
The survey revealed that the number of occupational injuries increased steadily in the
preceding six years, by 6.05% in 2007, 14.18% in2008, 16.08% in 2009, 19.37%
in2010, 20.41% in 2011, and 28.87% in 2012. The number of occupational fatalities also
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increased steadily: 4.27% (2007), 8.75% (2008), 11.87% (2009), 20.20% (2010),
27.50% (2011) and 27.39% (2012).
The OSH country profile revealed the amount of money in Rwandan Francs (Rwf) spent
on occupational hazards in the preceding seven years: 175,581,001 (2003),
182,985,999 (2004), 182,932,862 (2005), 162,567,520 (2006), 215,999,138 (2007),
232,185,746 (2008) and 247,938,542 (2009-2010). Mining and quarrying comprised
34% of accidents reported by district labor inspectors, followed byconstruction with
18%,

agriculture,

hunting,

fishing

with

13.8%,

transport,

warehousing

and

communication with 13%. The OSH country profile further revealed that the highest
level of awareness on OSH was in governmental institutions with 18.9%,and the lowest
level was in the transport sector with 0%. Government institutions were found to have
the highest percentage of fire extinguishers at18.9%, with the lowest level in the mining
and quarrying sector with 0%; the highest level of training on fire protection was in the
manufacturing sector with 9.77%, with the lowest level in the mining, construction,
transport and agriculture sectors with 0%.
The same survey also foundhigh levels of accidents in governmental institutions, with
18.9%; the lowest level was in the transport sector of 1.5%. The level of accidents
reporting internally in manufacturing was 15.03%, and there were no accidents reported
from NGOs.
An OSH system for small-scale mines in Rwanda reported that most small-scale
enterprises are characterized by health hazards such as chemical hazards that cause
such occupational illness asrespiratory problems, skin rashes and diseases, poisoning,
and death, and such physical hazards as excessive heat and sun, vibration, noise, and
radiation,causing heat stress or stroke, vibration white finger (also known as hand-arm
vibration syndrome), and hearing loss;and ergonomic hazards including repeated
motion, lifting heavy loads, and postures resulting in chronic neck/back pain, muscle
hardening and numbness in fingers or hands. Safety hazards were also identified that
can cause an occupational injuries such as cuts, wounds, and broken arms or legs.
The same system also reported the practice of undercutting steep pit walls to follow
veins without insufficient (or any) timber supportsby some mining companies. Access to
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the pit floor and undercuts is treacherous and miners often carry heavy loads (e.g., ore)
on their heads while doing so. Old rails are used to carry the excavated material, but the
rails are often in bad condition, despite some company claims,with derailing and
crashing of the heavy (>1 ton) mining carts are common occurrences. Use of personal
protective equipment (PPE) is rare (even proper -- or any -- footwear) and hard hats
appear altogether absent. While male miners have health insurance,the women who are
informally subcontracted by the men to provide support services, such as carrying ore
and equipment, are basically ignored by the mining companies.Several negative
implications stem from this practice, including frequent incidents of sexual harassment
and exploitation as well as lack of PPE and healthinsurance. Mining activities
arecurrently being undertaken in older mine workings, which are progressively
reopened as they are cleaned out. At other underground mines, unpredictable hazards
exist where both underground and open pit mining arewidespread.

3.2.5 OSH Organization and Challenges
Health services organized at the enterprise level operate under licenses given by the
regional health offices. Even though many enterprises do not have a stand-alone health
facility at their work premises, they utilize public and private health providers for access
to health services upon formal request and based on agreed-upon constitutions.
As such, there is no mandatory legal provision in the labor laws requiring employers to
organize health services at the workplace. Those entities with operational health
facilities have variousorganizational levels, i.e., from first aid rooms (representing the
majority of health services), to mid-level types of clinics. These facilities focus on
curative services, specifically serving workers when they become sick or injured.
Staffing of health personnel in workplaces follows MOH guidelines. In most cases, a
health service at the enterprise level is managed by a full-time nurse with assistant staff.
Pre-employment medical assessments related to workplace exposures rarely exist
within the current OSH practice. In almost all enterprises, a general assessment of
workers’ health is done before a new employee starts his or her job. The medical
checkups, however, often do not consider the nature of the workor its associated health
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risks. Very few enterprises have a standard pre-employment medical examination for
newly recruited employees.
3.2.5.1 Strategies to promote safety at the workplace
As stated in the nationalOSH policy, the following should be in effect.
•

Take measures to protect all employees’health and safety against hazards that may
result from the production, processing, use, handling, storage, or transportation of
articles/substances, i.e., anything that employees come into contact with at work;

•

Ensure that contingency officers are equipped with first aid kits that are accessible to
all employees in case of emergency;

•

Identify potential hazards which may be present while work is being performed, or a
product is being produced, processed, used, stored or transported;

•

Provide precautionary measures and means to implement the measures that are
necessary for any equipment used to protect employees against hazards. This must
be done by providing the necessary information, instructions, training, and
supervision while consideringthe extent of employee’s competence, i.e. a list of what
employees may and may not do;

•

Take steps to ensure that every employee within his/her employment complies with
the requirements of this Policy, and enforce the necessary control measures in the
interest of health and safety;

•

Ensure that each employee is trained and understands hazards associated with the
work he orshe is performing;

•

Ensure that Occupational Health and Safety precautionary measures are
implemented and maintained.

In many enterprises, however, only two strategiesare widely practiced: training workers
and providing PPE.
Causes of unsafe workplaces or of accidents can be divided into three categories:
unsafe conditions, unsafe acts, and human failure.Among the unsafe conditions,
machinery and equipment account for a significant proportion of accidents in Rwanda.
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Exposure to chemicals, being struck by falling objects, heavy lifting, unguarded
machinery, and slippery floors and uneven surfaces are some of the main causes of
workplace accidents. Human error is also a factor. If an accident occurs at a workplace,
the employer’s primary responsibility is to provide emergency first aid service to the
worker and refer him or her to a hospital for further treatment. Medical payments are
usually made for direct care costs (e.g., for drugs and beds) and through compensation
for bodily injury. In most cases, however, accidents occurring at the workplace are not
properly investigated or documented by authorities or by members of safety and health
committees. Safety issues are routinely monitored through inspections of workplaces,
which should include written reports that include how safety conditions can be
improved. Safety provision at the workplace is usually organized around two distinct
methods: 1) through establishing safety and health committees, and 2) by assigning a
safety officer to handle day-to-day safety-related activities.
3.2.5.2 Self-employed persons
a) The employer shall conduct his/her undertaking in such a manner as to ensure,
as far as is reasonably practicable, that persons other than those in his/her
employment who may be directly affected by his/her activities are not thereby
exposed to hazards to their health or safety.
b) A self-employed person shall conduct his/her undertaking in such a manner as to
ensure, as far as is reasonably practicable, that he/she and other persons who
may be directly affected by his/her activities are not thereby exposed to hazards
to their health or safety.
3.2.5.3 Employees
It is the duty of all employees to:
a) Take care of their own health and safety, as well as that of other employees who
may be affected by their actions or negligence at work;
b) Give information to Labor Inspectors and OSH staff MIFOTRA;
c) Wear prescribed safety clothing or use prescribed safety equipment where
necessary;
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d) Report unsafe or unhealthy conditions to the employer or labor inspector as soon
as possible;
e) Report as soon as practically possible an incident that may affect their health or
cause an injury, they shall report that incident to the employer and authorized
person or the labor inspector/OSH experts as soon as possible;
f) Carry out any lawful order given and comply with the health and safety rules and
procedures laid down by the employer or by any other authorized person in the
interest of health and safety;
g) Execute good housekeeping in the workplace and ensure that there is no health
and safety hazard due to poorhousekeeping; and
h) Make sure that there is a place for everything and everything is in its place.
3.2.5.4 Existing practice of workplace safety
•

Central government and public agencies ensure the health and safety of their
workers and reinforce the implementation of health and safety practices throughout
the country.

•

Civil society organizations have the responsibility of creating awareness ofOSH
among their members and the population at large.

•

Employers’ organizations shall keep playing an important role in raising OSH
awareness among employers and conducting OSH inspections.

•

Trade unions and professional associations participate in creating OSH awareness,
mainstreaming OHS into policies and programs forworkers’ groups, monitoring risks
and accidents, promoting enforcement of OHS laws, and advocating for employees’
rights regardingOSH.

•

NGOs have the responsibility of creating awareness aboutOSH among their
workers and the population at large and will reinforce and complement government
interventions

through

advocacy,

resource

mobilization,

and

program

implementation.
•

The enterprise shall provide and maintain all equipment that is necessary to
perform work and all systems according to which work must be done, in a condition
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that does not affect the health and safety of employees. Personal protective
equipment is provided where it is required to mitigate risks and hazards.
3.2.5.5 Existing practice of workplace hazard prevention
1. A preventive workplace culture is a shared set of values, beliefs, attitudes, and
ways of behaving that supports the prevention of harm to people at work. Thus
the existing measures and actions have been taken to ensure the awareness and
promotion of occupation healthy and safety, including:Organizing OSH Day every
28 April andfilling it with activities aimed at disseminating information on OSH
and informing the general public aboutOSH;
2. Encouraging the media to contribute to OSH awareness;
3. Organizing training, workshops and conferences on OSH.
Furthermore, there are measures taken to mitigate hazards at workplace such as:
•

Occupational safety health inspections done by the Ministry of Labor and Public
Service (MIFOTRA);

•

Ensure that Rwanda National Police (RNP) fire brigade is ready for fire fighting

•

Install fire extinguishers in every institution and public place, including markets,
schools, shops, etc.;

•

Ensure that the Rwanda Bureau of Standards (RBS) reviews electric cables that
meets standard to resist intensity of electricity;

•

Install hoardings and scaffolding at construction sites;

•

Medical check of employees working in high risk areas.

•

Enforce annual leave for employees torelieve the mood and psyche of employees
and encourage rest after long stretchesof working days;

•

Make medical insurance available to allow employees to get medical treatment in
case of any health threat. (RSSB insurance, Private health insurances)

•

Ensure that enterprises are obligatedto have health and safety certificates delivered
by RSB.
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The Labor Code requires the employer to provide free PPE to workers involved in
hazardous work. The type of PPE needed varies depending on the nature of work being
performed. The right use of PPE reduces risk of accident and illness. The employer is
required to take all necessary steps to ensure that protective equipment is properly
used by maintaining and protecting it against any contamination that may be dangerous
to the health of the worker. The worker should also be trained on and sensitized to the
need to use any protective equipment available to him/her. The PPE should be easy to
handle and must not hinder the accomplishment of any task. Relevant protective
equipment can include a helmet and welding glasses; appropriate respirators to protect
against dust, gas, vapors or other noxious fumes; sunglasses; lead-coated blouses;
noise control devices; gloves, sleeves, knee pads and headgear; and special shoes and
protective clothing (Alli, 2008).
3.2.5.6 Occupational safety and health information management
According to OSH national policy, regular reporting is needed to highlight major sources
of injury and disease and to target prevention efforts in order to generate
comprehensive data that will help to identify benchmarks for assessing OSH
performance.
OSH national policyprovides information toimplement an accuratesystem of reporting:
1. Developan integrated information system for more effective processes of sharing
data and information between the government and districts;
2. Extenddata coverage;
3. Establish OSH Committees at both the formal and informal sectors;
4. Develop consistent definitions and measurement principles;
5. Extend systems to allow timely reporting and provision of information.
The Labor Directorate is in charge of designing, carrying out, and implementing the
national policy and legislation governing employment. The Labor Inspectorate,
depending on the Labor Directorate, monitors compliance with the labor code and the
provisions of collective conventions as well as social security laws. The Labor Inspector
informs and advises employers and workers concerning the most effective means of
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complying with the legal provisions. He/she reports on all the activities that are not in
compliance with the provisions of the labor code and the social security (Drechsler et
al., 2010).
3.2.5.7 Policy and regulatory frameworks
The National Policy on Occupational Safety and Health is supported by a larger policy
framework, creating a conducive working environment and national economic
development. Key components of this framework include the Vision 2020, the Economic
Development and Poverty Reduction Strategy (EDPRS), laws enacted by the
government of Rwanda for the improvement of the workplace well-being of workers, and
other sector policies related to Employment, Social Security and Health.
1. Vision 2020
Vision 2020 is a reflection of the aspiration and determination of the Government’saim
to transform Rwanda into a middle-income nation in which Rwandans will be healthier,
more educated, and generally more prosperous. Rwanda aims to continuously increase
the life expectancy of its people, and the growth of its economic development. To
achieve these improvements, current and future policies should go hand in hand with
strategies to overcome problems in the Private Health sectors. Therefore, these
combined efforts will help in promoting occupational safety and health as well as
contribute to Vision 2020’s main goals as well.
2. EDPRS
Rwanda’s Economic Development and Poverty Reduction Strategy (EDPRS) provides a
medium-term framework for achieving the country’s long term development aspirations
as embodied in Rwanda Vision 2020, the Seven Year Government of Rwanda (GoR)
program, and the Millennium Development Goals.
With regard to the social-economic sector, EDPRS has four priorities: increase
economic growth, slow down population growth, tackle extreme poverty, and ensure
greater efficiency in poverty reduction. To achieve these priorities, Rwanda is
consideringvariousstrategies such as promoting skills development inthe service sector;
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mainstreaming private sector development while modernizing agricultural sectorby
introducing improved land administration; and improving health care services; among
others. Therefore, it is evident that these strategies will greatly promote occupational
safety and health in the country.
3. Government program for 2010-2017
The Government has adopted a seven-year Development Program which outlines the
broad GoR priorities organized in four pillars: Good Governance, Justice, Economy, and
Social Well-Being. With regard to social well-being, the Government aims to develop
skilled, knowledgeable, healthy and wealthy citizens; thisobjective will be achieved
through such measures asimproving job workplaces, promoting job creation, improving
health care services, extending social security, protecting vulnerable people, promoting
sports and leisure, improving education, and promoting Rwanda’s cultural values in
support of development. These aims can allcontributetowards promoting occupational
safety and health in Rwanda.
4. Other policies regulating OSH
Occupational Safety and Health is a cross-cutting issue for national economic and
social development. The National Policy on Occupational Safety and Health is not a
stand-alone initiative: rather, it builds on existing policy frameworks, including the Health
Sector Policy (2005), the Policy Governing the Standards of Health Services in Rwanda
(2009), the National Policy for Community Health (2008),the National Policy to Fight
against HIV/ AIDS (2005), the National Policy on Condoms (2005), the National
Nutrition Policy (2005), the Policy on Community-based Health Insurance (2004), the
National Policy on Reproductive Health (2003), Health Policy Determining Conditions
for School Hygiene (2008), the Policy on Water and Sanitation(2004), the National
Mining Policy (2004), the National Urban Housing Policy (2008), the National Human
Settlement Policy (2009), Rwanda National Construction Industry Policy (2009); the
Employment Policy (2007), the National Social Security Policy (2009), the National
Social Protection Policy (2004), and others. It is evident that these various policies have
greatly contributed to the promotion of health at large and occupational safety and
health in particular.
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3.2.5.8 Organization of occupational safety and health
•

The Ministry in charge of Labor coordinates and guides the implementation of
programs and activities related to Occupational Safety and Health;

•

The Ministry in charge of Health ensures that OSH is taken into consideration in
Health Laws and Policies and develops OSH regulations for the health sector. It also
has the responsibility of qualifying occupational accidents, diseases and fatalities
and raising awareness aboutOSH among health sector workers and the population
at large;

•

The Ministry in charge of Natural Resources ensures that OSH is integrated
intomining laws and policies and develops OSH regulations for the Mining and
Quarrying sector. It also raises awareness aboutOSH among Mining and Quarrying
sector workers;

•

The Ministry in charge of Infrastructure is responsiblefor the following on behalf of
the Transport, Energy, and Construction sector: ensuring that OSH is mainstreamed
into laws and governing policies, developing OSH regulations,and ensuringOSH
awareness among its workers.

•

The Ministry in charge of Industry and Trade ensures thatOSH is mainstreamed into
laws and policies governing Industry and trade and develops OSH regulations for
Industry and trade as well as the Hospitality Sector.

•

The Ministry in charge of Agriculture ensures that OSH is integrated into laws and
policies governing Agriculture and develops OSH regulations for the Agriculture
sector. It is also responsibleforraising awareness aboutOSH among Agriculture
sector workers;

•

The Ministry in charge of Disaster Management ensures that OSH is taken into
consideration inlaws and policies governing disaster Management and develops
OSH regulations accordingly;

•

The Ministry in charge of Justice has a leading role in ensuring consistent
application of OSH governing laws and promotes development and application of
protective and preventive legislations.

•

The National Labor Council advocates andadvises on Occupational Safety and
Health legislations and policies.
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3.2.5.9 Human resource management
Investing in skills development will be required to ensure that ongoing capacity building
programs meet current and emerging OSH issues. Skills and competence need to be
developed in all workplaces and among all partners in OSH matters.
The following actions shall be undertaken by the government to improve OSH
competence standards andOSH skills development:
1. Improving the knowledge and skills of OSH personnel and practitioners;
2. Advocating for the integration of OSH in the national curriculum;
3. Integrating health and safety into vocational, professional, and inspectorate
training programs;
4. Promoting the integration of OSH competencies into management training,
including in small businesses;
5. Encouraging development of suitable OSH training resources;
6. Researching improved methods of OSH skills development;
7. Establishing research priorities, cooperative arrangements, and networks;
8. Exploring partnerships amongentitiesconcerned with public and occupational
health;
9. Improving communication with national and international OSH research bodies;
10. Developing Rwanda National Standards of Occupational Competence in OSH.
3.2.5.10 Research, monitoring and evaluation
MIFOTRA has developed systems for monitoring and evaluating the performance of all
concerned institutions to the successful achievement of all relevant programs andsetting
up an information system with adequate and up-to-date data will ensure that progress
benchmarks for all the programs and activities are reflected and annual objectives and
plans are defined properly. The capacities of relevant actors in the field of monitoring
and evaluation will also be strengthened.
With a view to ascertaining and evaluating the impact of actions carried out in the
implementation of the policy, a gradual monitoring and evaluation will bedone. Policy
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statements and strategic actions will berevisedas and when necessary to changes
dictated by various circumstances that occur. Moreover, it is important to evaluate the
effectiveness of the proposed strategies and the progress achieved in their
implementation as resources become available and programs and/or projects for the
promotion of OSH are implemented.
The production and publication of periodic reports on the state of OSH facilitates the
evaluation of progress made in promotingand managing OSH and informs the adoption
of the necessary measures as and when necessary.
3.2.5.11 Identified needs on OSH
OSH challenges still remain for multiple reasons including low institutional capacity for
OSH policy implementation; lack of comprehensive regulations for most hazardous
sectors in OSH;limited human resource capacity on OSH; inadequate capacity for OSH
inspection and enforcement; lack of updated and disaggregated OSH data; lack of a
preventive culture among Institutions; accident reporting, recording, and investigating
issues; and inadequate mechanisms for coordinating OSH activities.
The Rwanda Country profile on OSH (2012) and the information gathered from
variousstakeholders revealed that the major challenges concerningOSH include the
following:
Ø Very limited OSH skills and human resources in the public and private sectors

OSH services are often carried out by inspectors who lack sufficient training in OSH,
either at the undergraduate or graduate levels. Decisions on the findings of inspections
are made largely based onknowledge established through personal experience, shortterm training, and internet-based information. Inspectors oftenlack expertise in exposure
assessment and related instrumentation. Overall, lack of formal OSH training both at the
primary and secondary degree levels is currently an area in critical need of correction.
Lack of training on the operation of currentmonitoring equipment is a substantial
challenge for OSH inspectors, andserial monitoring with reliable and quality-assured
measurements is needed to track exposures.
Ø Lack of research centers and capacity
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The main function of OSH is to recognize and evaluate occupational hazards and
maintain a safe workplace. The need for capacity to quantify the extent of exposure to
hazards is a high priority. However, available measurements of exposure are primarily
subjective and prone to errors. Moreover, the regulatory measurements are not
supported by adequate instruments. Personal exposure measurements are needed in
both routine inspection and surveillance activities. The evaluation of exposure to
hazards is not monitored using standard equipment, and the research gaps in particular
include the following:
1. There is no policy direction to address research needs in OSH. There are no
available studies that are well-coordinated or focused on addressing national OSH
priorities.
2. Studies on workplaces such as construction, micro-enterprises are limited, although
these sectors are growing rapidly and have huge opportunities foremployment.
3. The need for a periodic survey on OSH is evident to monitor trends and patterns of
workplace injuries, diseases, and related hazards.
Ø Lack of a comprehensive reporting system and database for work-related
accidents and disease

The absence of well-established monitoring and evaluation (M & E) programs is an area
that needs urgent attention. Addressing this gap requires the selection of OSH
indicators that show patterns and trends. The only available indicator that appears to be
monitored routinely is injury/accident, but monitoring efforts have dwindled recently. In
general, indicators related to sudden events (accident, poisoning), exposure to hazards
(noise, dust, chemicals), and recording occupational diseases require detailed work
linked to the preparation of operational guidelines, tools fordata collection and analysis,
and means of measuring hazards. These small efforts are poorly organized at all levels
of OSH management.
The assessment of occupational risk factors requires a systematic approach based on
real needs and well-designed frameworks. Overall there is no well-organized M and E
system that addresses the needs of the country in reference to the management of
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workplace hazards. Accident data collection, analysis, and dissemination are not wellorganized at the nationallevel. No unit is formally accountable for planning, organizing,
and implementing M and E activities. Peer discussion suggests that accidents are not
well-investigated, withworkplace managersfocusingmainly on medical assistance for the
injured worker and the respective compensations.
Ø Low Institutional capacity for OSH Policy implementation

The direction of OSH policy issues is well-addressed in the country’s health policy.
Although the presence of OSHregulations in Rwanda is a strength, further translation of
the regulatory documents into action is limited due to the absence of many operational
guidelines (e.g., a listing of occupational diseases), and inspection guidelines for
various workplace sectors. Improvement in OSH is not only dependent on the routine
inspections provided by OSH inspectors, but also on the contribution made by
employers, another key aspect of OSH that requires review.
The coordination mechanisms at the national level are also poorly understood. Existing
legal frameworks are inadequate to monitor the prevention of hazards by every
employer. An understanding of current practice shows that many enterprises lack OSH
policies and guidelines in response to existing laws. Local policies should reflect the
direction of OSH with regard to the mission and vision within the enterprise’s business
culture;express goals, objectives, and strategies to achieve a safe and healthy
workplace; state the organizational structure needed to reach the goals; show
commitment to involving workers as partners; and plan to allocate sufficient resources.
The labor inspectors have the power and responsibility to carry out OSH inspections
and to provide instructions and orders for the management of hazards in the workplace.
Employers, however, commonly fail to implement the inspector’s orders.
Ø Inadequate capacity for OSH inspection and enforcement

The provision of basic resources is critical for effective OSH services. Limited access to,
and use, of instruments, and limited laboratory availability are some of the technical
challenges substantially constrainingexposure assessment. Moreover, insufficient
resources are also evident in the limited distribution and numbers of OSH inspectors
and funds for research and inspection.Access to relevant monitoring instruments is a
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major OSH challenge. Limited availability or lack of appropriate OSH monitoring
equipment and laboratory support greatly reduces the efficiency and productiveness of
the labor inspectors. The efficiency of OSH inspections very much depends on the
inspectors’ previously established knowledge and skills for assessing exposure.
Predicting any improvements in workplaces with regard to health and safety is a
challenge, with the small number of such professionals and their lack of relevant OSH
training.
Additionally the following challenges were identified:
•

Regulations are lacking for most hazardous sectors in OSH;

•

The rate of work-related accidents, diseases, and fatalities is high, imposing a
huge cost on Rwanda and its people;

•

There is a lack of appropriate Institutional arrangements to minimize overlaps,
gaps and duplication;

•

Funding mechanisms for prevention agencies are lacking;

•

Occupational health and safety services are lacking; and

•

There is a low level of preventive culture among Institutions.

Strengths include:
•

The political will of the leadership of the country;

•

A competent authority in charge of OSH;

•

OSH regulations;

•

National Tripartite Advisory Body: The National Labor Council (Representative of
employers Organizations, workers Union and Government);

•

Existence of some cooperation mechanisms at the enterprise level (for some
enterprises);

•

Some (limited) opportunities foreducation and training on OSH;
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•

Decentralized structures to village level that facilitate mobilization, sensitization,
monitoring and law enforcement regarding OSH regulations;

•

Willingness of OSH partners; and

•

Some level of OSH competencies (OSH professionals).

3.2.6 Recommendations for OSH
Rwanda has pressing OSH needs, given the rapid development of investment. The
growth of the industrial and agricultural sectors is likely to increase workers’ exposures
to occupational hazards. The need is even more critical if we also consider the extent of
environmental insults that these investments may generate. Given the main findings as
stipulated in the SANA, the priorities are clear:
1. Aligning research work in OSH with priorities that are compatible with the
national interest is an important area of intervention. The absence of a research
system that handles the implementation program to address the national OSH
priorities has led to inefficient efforts by various researchers, mainly those based
at universities. Currently available research addresses pocket areas, often not
representing the national context, with a very narrow coverage of topics and
content.
2. The need to increasemonitoringof occupational hazards for workplace exposure
assessment is a serious challenge for the management of OSH.
3. The quantity and the quality of human resources need to be addressed. The
placement of a career structure for the profession based on training seems
crucial for advancingOSH.
4. The monitoring and evaluation aspect of OSH is poorly addressed and needs
substantial improvement. The lack of a national plan of action that addresses
priority issues of information management is a critical gap hampering improved
performance.
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3.3

Climate Change in Rwanda

3.3.1 SituationalAnalysis on Climate Change
Climate change is recognized to have a potentially severe impact on public health on
the Africancontinent, including Eastern Africa. Rwanda is one of the countries
vulnerable to the effects of climate change, due to the increase in population, poverty, a
fragile ecosystem, and the country’s reliance on a climate-sensitive economy. Climate
changerelated health problems, such as mortality and morbidity due to earthquakes,
volcanic eruptions, floods, vector-borne diseases, water-borne diseases, meningitis,
and air pollution-related respiratory diseases are increasing. Efforts to mitigate and
adapt to the impacts of climate change undertaken by various sectors are evident but
lacking coordination. Moreover, the number of trained personnel, laboratories, and other
facilities to support climate-related research is limited.
Taking these facts into consideration, the Situational Analysis and Needs Assessment
(SANA) on climate change and health was conducted to assess the country’s existing
situation on issues related to climate change, and health, and to identify gaps and
needs for which research, training, and capacity-building projects can be developed in
Rwanda and other Eastern African countries.

3.3.2 The State of Climate in Rwanda
Rwanda’s climate
Climate is the average prevailing weather conditions for a specific geographical region
over a period usually exceeding 30 years. Due to its high altitude, Rwanda enjoys a
tropical temperate climate. The average annual temperature ranges between 16 and
20°C, without significant variations. Rainfall is abundant, although there are some
irregularities. Winds are generally around 1-3 m/s (Twagiramungu,2006). With an
economy heavily dependent on rain fed agriculture, climate is of particular importance.
Climate change in Rwanda
The meteorological stations that are currently operational are not sufficiently
representative to provide a true picture of climate variability. However, observations and
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analysis from existing data show that over the last 30 years, some parts of Rwanda
have experienced unusual irregularities in climate patterns including variability in rainfall
frequencyand intensity, withpersistence of extremes such asheavy rainfall in the
northern parts and drought in the eastern and southern parts.
Rainfall
The rainfall patterns are characterized by four seasons:1) a short rainy season from
September to November; 2) a longer rainy season between March and May; a short dry
period between December and February; and a long dry period from June to August.
Rainfall ranges from about 900 mm in the east and southeast to 1500 mm in the north
and northwest volcanic highland areas.
The rainfall is generally well distributed throughout the year, with some spatial and
temporal variability. Eastern and southeastern regions are more affected by prolonged
droughts, while the northern and western regions experience abundant rainfall that
causes erosion, flooding and landslides at times. The spatial variability has been
attributed to the complex topography and the existence of large water bodies within the
Great Lakes Region.
Variability in rainfall
Analysis of rainfall trends shows that rainy seasons are becomingshorter with higher
intensity. This tendency has led to decreases in agricultural production and events such
as droughts in dryer areas,and floods or landslides in areas experiencing heavy rains.
Heavy rains have been observed especially in the northern and the western provinces.
These heavy rains, coupled with a loss of ecosystems services resulting from
deforestation and poor agricultural practices, have resulted in soil erosion, rock falls,
landslides, and floods which destroy crops, houses and other infrastructures (roads,
bridges and schools), as well as loss of human and animal lives.
The eastern region of the country, however, has been experiencing rainfall deficits over
the last several decades. Observations between 1961 and 2005show that the period
between 1991 and 2000 has been the driest since 1961. These observations showed a
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marked deficit in 1992, 1993, 1996, 1999 and 2000, with rainfall excesses in 1998 and
2001 (MINITERE, 2006). ,
The data show that the total annual precipitation during 2006 was higher than the
average precipitation over the previous 30 years, which implies a tendency toward
increased precipitation (MINITERE, 2006). This tendency was observed from three
meteorological stations (Kigali, Kamembe (southwest) and Gisenyi (northwest).

Figure 5: Distribution of annual average temperature (1961-1990)

Changes in the frequency of extreme events
Temperature
Rwanda’s average temperature varies according to its topography. Low temperatures
areobserved in the regions of high altitude with average temperatures ranging between
15 and17°C. In some parts of the volcanic region, temperatures can go below 0°C.
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Moderatetemperatures are found in areas with intermediary altitude where average
temperatures vary between 19 and 21°C. In the lowlands (east and southwest),
temperatures are higher and theextreme can riseabove 30°C in February and JulyAugust. Figure 5shows the temperaturesacross the country in relation to topography
(Twagiramungu, 2006).
Variability in temperature
Observations show an increase in the average temperature in Rwanda over the last
twentyyears(Figure 6). Data for 2006 show that temperatures were higher thanthe 32year average for the dry seasons (January, February, July, August, September and
October) and were lower than the 32-year average temperatures for the rainy seasons
(March,April, May, November and December) (MINITERE 2006).
Figure 6 Annual Temperature between 1971 and 2007

3.3.3 Vulnerability to Natural Disasters
With its geographical location in the East African Rift Valley near the Nyiragongo
volcanoesand the effect of the Inter Tropical Convergence Zone (ITCZ) on the
continent, Rwanda is vulnerable to natural disasters emanating from climatic or seismic
disturbances. Some ofthese disasters include drought, torrential rains, floods,
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landslides, earthquakes, volcaniceruptions and epidemics. In the past 10 years, these
disasters have occurredthroughout the country, exacerbated by poor farming
practices,deforestation and environmental degradation, among others.
Even though disasters experienced in Rwanda are not always linked to climate change,
asingle disruption of the usual climatic trend leads to serious consequences due to the
over-reliance on agriculture in a context of overpopulation.
Droughts
Figure 7shows the rainfall deficit risk zone of Rwanda. It includes Bugesera,
Nyagatare,Gatsibo, Kayonza, Ngoma and Kirehe districts in the eastern province,as
well as the eastern parts ofNyanza and Gisagara districts in southern province. These
districts are characterized by frequent rainfall deficit, late rainfall onsets, early rainfall
cessation, a significant number of dry spells, and being prone to drought.
Prolonged droughts are frequent in the east and southeast regions such as Bugesera,
Mayaga andUmutara. They tend to be cyclical and can be persistent. Droughts are
often responsible forfamine, food shortages, a reduction in plant and animal species,
and displacement of people insearch of food and pasture. At times, this has led to
conflicts over different land uses such asthose involving protected areas. For instance,
drought has on several instances forced herders to movetheir herds from Mutara closer
to or into the Akagera National Park during the dry season (Chemonics International,
Inc., 2003).
The following paragraphhighlights some of the impacts of drought inBugesera.Bugesera
experienced severe droughts in 1999, 2006 and more recently in November 2008. The
livelihoods of people in Bugesera are dependant on agriculture. So long dry spells have
great impacts on their livelihoods and welfare. Crop failure during the 2000 drought
meant that the entire region had to depend on external food supplies. The length and
intensity of land degradation have also weakened the lands’ resilience. Changes in
climatic conditions has been associated with declining food crop production. Cassava,
the main food and income-generating crop is now a rare commodity; and the production
of beans has also been negatively affected by the low soil moisture. Little effort has
been made to mitigate the problems of rainfall unpredictability. There is an emergence
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of pests and diseases, possibly because of changing environmental conditions, crop
pests were reported to have increased. Source:, REMA 2007
Figure 7: Map showing rainfall deficit risk zone in Rwanda.

Impacts of drought in Bugesera
Bugesera experienced severe droughts in 1999, 2006,and2008. The people in
Bugesera are dependent on agriculture; therefore, long dry spells have great impacts on
their livelihood and welfare. Crop failure during the 2000 drought meant that the entire
region had to depend on external food supplies. The length and intensity of land
degradation have also weakened the land’s resilience. When combined with
overgrazing and poor cultivation practices, drought has led to deterioration in pasture
and arable land to the point where they have been abandoned. Changing climatic
conditions have been associated with declining food crop production due to low
moisture content. Cassava, the main food and income-generating crop, is now a rare
commodity,and the production of beans has alsobeen negatively affected by low soil
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moisture. Little effort has been made to mitigate the problems of rainfall unpredictability.
There is an emergence ofpests and diseases, possibly because of changing
environmental conditions, with a reported increase in crop pests.(WFP/FEWS-NET
2003, REMA 2007).
Floods
Heavy rainfall, in combination with natural factors like topography, has agreat impact in
some areas. Floods and landslides are the most devastatingdisasters in the high
altitude regions,mainlyduring the rainy seasons. Indeed, in light of Rwanda’s
topography, the potential for flashflooding in many parts of the country is ever-present.
The results of human activities (poor farming practices, deforestation, and
environmental degradation) have aggravated the impacts of floods on people,
agriculture and the physical infrastructure. The ‘flood and landslide risk zones’ derived
from the analysis of frequencies of daily rainfall exceeding 50 mm, are located in the
southern, northern and western provinces (MINITERE 2006). These zones have been
largely deforested, and now experience heavy rains which have caused extensive
flooding and landslides, rock falls, soil erosion, destruction of crops, houses and
infrastructure (roads, bridges and schools) as well as losses of human and animal lives.
Cases of floods and landslides are often associated with outbreaks of water-borne and
water-related diseases includingmalaria, diarrhea, cholera, and viral infections, mainly
through the contamination of wells and ground water.The impacts caused by the decline
in Gishwati forest showed that. The loss of the forest in Gishwati has resulted in
accelerated soil erosion and consequent direct loss of agricultural productivity of the
farmers. This ecological function is particularly important to the poorest people who rely
on natural resources for their everyday survival. Degradation has also led to more
floods in Gishwati and electricity shortage in Cyangugu due to siltation of Sebeya River.
The rehabilitation and remediation cost of Gishwati is estimated at US$ 3.6 million.
Agricultural loss due to degradation was estimated to be up to RWF 120,000 for the
next harvesting season. The overall cost of activities to partly rehabilitate Gishwati is
estimated at RWF 2 billion for 5 years.( REMA, 2006)
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while Figure 8shows satellite imagery of the changes in forest cover.In September
2008, the heavy rains and winds adversely affected eightamong 12 sectors ofRubavu
district.
Figure 8 Earthquake in Rwanda and the Democratic Republic of Congo in the year of 2008:
Epicentre and fault lines

3.3.4 Local Experiences of Climate Variability and Change
A study conducted by the New Partnership for African Development(NEPAD) planning
and coordinating Agency(NPCA) showed that women who were interviewed
acknowledged walking for a long distance to collect water:“We walk long distances to
collect water and fire wood which results in reduced time spent in agriculture production
and time spent at home to look after the children and the household welfare” (NEPAD
2012). Although women and men play complementary roles in guaranteeing the
wellbeing of the family, women tend to play a greater role in assuming primary
responsibility for their families’ survival. Climate change will therefore bring an additional
heavy burden on women, compelling them to find alternative ways to provide their
families with food, water, and fuel as the climate changes. Drought is perceived by both
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male and female respondents as the primary climate-related hazard which is occurring
frequently and adversely affecting their livelihoods.

3.3.5 Climate Model Projections for Rwanda
Projections of future climate changes for Rwanda indicate a trend towards a warmer,
wetter climate. Increases in mean temperature are projected under all models and all
emissions scenarios, while the majority of models also indicate increases in annual
rainfall totals, though a few show small reductions. Rainfall totals for the two rainy
seasons are projected to increase, although, as with annual changes, the increases in
rainfall are generally small relative to the inter-annual variability currently experienced in
Rwanda.

3.3.6 Impacts of Climate Change for Rwanda
3.3.6.1 Human health
The impacts of climate change on health will depend on many factors, including the
effectiveness of a community's public health and safety systems to address or prepare
for the risk and the behavior, age, gender, and economic status of individuals affected.
Impacts will likely vary by region, the sensitivity of populations, the extent and length of
exposure to climate change impacts, and society’s ability to adopt to change.
3.3.6.2 The magnitude (and trend) of climate-sensitive diseases
Changes in climate may enhance the spread of some diseases. Disease-causing
agents, called pathogens, can be transmitted through food, water, and animals such as
deer, birds, mice, and insects, andclimate change could affect all of these transmitters.
3.3.6.3 Food-borne diseases
Higher ambient temperatures can increase cases of salmonella and other bacteriarelated food poisoning because bacteria grow more rapidly in warm environments.
These diseases can cause gastrointestinal distress and, in severe cases, death.
Flooding and heavy rainfall can cause overflows from sewage treatment plants into
fresh water sources. Overflows could contaminate certain food crops with pathogencontaining feces.

60

3.3.6.4 Water-borne diseases
Heavy rainfall or flooding can increase water-borne parasites such as Cryptosporidium
and Giardia that are sometimes found in drinking water. These parasites can cause
gastrointestinal distress and, in severe cases, death. The prevalence of diarrhea is
already especially high among children age 12-23 months and 6-11 months (25 percent
and 22 percent respectively).
By province, the East and the City of Kigali have the lowest prevalence of diarrhea (11
percent); variations are small among the other provinces, with the proportion of children
with diarrhea ranging between 13 percent in the West province and 16 percent in the
South province. However, mother’s level of education seemsto play a significant role,
with prevalence of diarrheabeing higher among children whose mothers have a primary
education than those with uneducated mothers (14 percent, compared with 11 percent).
Moreover, children who drink water from an improved water source have lower
prevalence of diarrhea (13 percent), compared with those who drink water from a nonimproved source (15 percent).Heavy rainfall events cause storm water runoff that may
contaminate water bodies used for recreation (such as lakes and rivers) with other
bacteria. The most common illness contracted from contamination at beaches is
gastroenteritis, an inflammation of the stomach and the intestines that can cause
symptoms such as vomiting, headaches, and fever. Other minor illnesses include ear,
eye, nose, and throat infections.
3.3.6.5 Vector borne diseases
In the past five years, Rwanda has made extraordinary progress in the fight against
malaria. Data from the National Malaria Control Program show that malaria incidence
declined by 70 percent between 2005 and 2010. During this period, malaria cases
reported byoutpatient visits declined by 60 percent, and mortality due to malaria in
inpatient admissions declined by 54 percent. Between 2001 and 2010, the test positivity
rate declined by 66 percent (Republic of Rwanda, Ministry of Health, 2011). In Rwanda,
due to low malaria transmission, fever cases are not recommended for anti-malarial
treatments as they are in high-transmission countries:treatments are usually given
onlyforcases in which malaria infection is confirmed. This could explain the differences
in the use of ACT for treatment of fever by residence andprovince, with a higher
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percentage of children using ACT in the East and South provinces, where the
prevalence of malaria is higher, than in the North province, where only 1 percent of
children have received ACT.
Although the impacts of climate change have the potential to affect human health in
Rwanda and around the world, there is much we can do to prepare for and adapt to
these changes.
3.3.6.6 Impact of Climate Change on air quality
Climate change and air pollution are closely related. Just as air pollution can have
adverse effects on human health and ecosystems,it can also impact the Earth’s climate.
When energy from the sun reaches the Earth, the planet absorbs some of this energy
and radiates the rest back to space as heat. The Earth’s surface temperature depends
on this balance between incoming and outgoing energy. Atmospheric greenhouse
gases (GHGs) like carbon dioxide (CO2) and methane (CH4) can trap this energy and
prevent the heat from escaping(NRC 2010).
The close connection between climate and air quality is also reflected on the impact
thatclimate change can have on air pollution levels. As previously discussed, ozone and
particulate pollution are strongly influenced by shifts in the weather (e.g., heat waves or
droughts). Based on projected future climate scenarios, and in the absence of additional
emissions reductions, the Intergovernmental Panel on Climate Change (IPCC) has
projected “declining air quality in cities” into the future as a result of climate change
(IPCC, 2007). Further, USEPA concluded in 2009 that GHG emissions “may reasonably
be anticipated both to endanger public health and to endanger public welfare”(NRC
2010).
3.3.6.7 Nutrition and related impacts
Under-nutrition remains one of the world’s most serious but least addressed
socioeconomic and health problems (Hortonet al., 2008;Horton et al. 2009; SUN 2013).
The human and socioeconomic costs ofunder-nutrition are enormous, fallinghardest on
the poorest, especially on women and children. The millions of theworld’s people who
have experiencedunder-nutrition early in life face manychallenges as they grow up.
Theyencounter an increased risk of illnessand death when young, experiencedifficulties
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at school, and are often less likely to make a full contribution to the social and economic
development oftheir households, communities and nations when they become
adults(Nabarro, 2010).
Climate change threatens to exacerbate the existing threats to food security
andlivelihoods due to a combination offactors that include the increasing frequency and
intensity of climate hazards, diminishing agricultural yields and reduced production
invulnerable regions, rising health and sanitation risks, increasing water scarcity, and
intensifying conflicts over diminishing resources, which would lead to new humanitarian
crises as well as increasing displacement (IPCC,2007). Climate change is expected to
affect all of the components that influence food security: availability, access, stability
and utilization. The overall availability of food is affected by changes in agricultural
yields as well as changes in arable land. Changes in food production, together with
other factors, could impact food prices, which would affect the ability of poor households
to access food markets. Decreased water availability and quality in some areas could
result in increased health and sanitation problems such as diarrheal disease which,
together with changes in vector-borne disease patterns as discussed above, has the
potential to increase malnutrition, and negatively affect food utilization. Extreme weather
effects coulddisrupt the stability of the food supply as well as people’s livelihoods.
Increases in extreme weather, such as floods and drought, as a result of climate
change, would exacerbate this trend and have a negative impact on livelihoods that
depend on climate-sensitive activities such as rain-fed agriculture and livestock rearing.
(Schmidhuberand Tubiello, 2007).
Climatic change catastrophes can cause great physical harm, but they also impose a
less obvious toll on the human psyche. When a wildfire destroys a home or business,
when a flood washes away an entire neighborhood or crops for the season, when
severe drought stresses a family’s daily life, the psychological effects can be
devastating. People coping with severe weather conditions can experience serious
mental health symptoms, including post-traumatic stress, depression, and anxiety.
A weather-related disaster is likely to be an acutely traumatic event and the closer you
are to the center of tragedy, the worse the effects on your mental health,”(Weemset al.,
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2007).The timing and distance of evacuation, the extent of destruction to your home and
community, and the amount of family and community support all play a role. According
to Weems, research suggests that between 25 and 50 percent of all people exposed to
an extreme weather disaster may have some adverse mental health effects, the degree
of severity depending on a number of factors, including the person’s age, coping
capacity, and proximity to the devastation.
3.3.6.8 Impacts of Climate Change on the economy
The Rwandan economy is primarily dependent on natural resources. Over 87% of the
population depends on subsistence agriculture for its livelihood and more than 94% use
firewood as their primary source of energy for both domestic and industrial uses.
Increasing population pressure on land and forest resources places biodiversity under
threat, with potentially adverse impacts on export revenue for tourism. Other common
impacts of climate change include: periodic floods and droughts (i.e., extreme
events),which already cause major socio-economic impacts and reduce economic
growth in Rwanda. Major flood events occurred in 1997, 2006, 2007, 2008, and 2009,
where rainfall resulted in infrastructure damage, fatalities and injuries, landslides, loss
and damage to agriculturalcrops, soil erosion, and environmental degradation. In some
regions of the country, especially Eastern Province, there have also been periodic
droughts, for example in 1999/2000 and 2005/6, while Northern and Western Provinces
were experiencing floods and landslides(NBDF-EU CBCCA, 2014).

3.3.7 Policy, Adaptation, and Response to Climate Change
The Government of Rwanda has devised a number of policy and institutional responses
to support smallholderfarmers adapting to climate change and climate variability. Some
of the key policies and programs are discussed in the following sub-sections.
3.3.7.1The Comprehensive African Agriculture Development Program (CAADP)
Rwanda ratified and incorporated CAADP objectives into the national policies on March
31,2007. The CAADP program supports policies geared toward accelerating growth and
elimination of poverty and hunger through agriculture-led development. At the Rwandan
national level, the CAADP program is linked to the implementation of the Strategic Plan
for

the

Transformation

of

Agriculture
64

(SPAT)

as

implemented

under

the

EconomicDevelopment and Poverty Reduction Strategy (EDPRS), geared toward
strengthening and adding value to the country’s agricultural productivity which is part of
vision 2020 agenda.
3.3.7.2 The National Adaptation and Programs of Action (NAPA)
Rwanda has finalized its report on National Adaptation Programs of Action (NAPA) to
climate change, which was adopted by the November 2001 Assembly of the
Conference of Parties to the United Nations Framework Convention on Climate Change
(MINITERE., 2006).NAPA contains an overview of climate change and its impacts in the
country, with the results of this process identifying high vulnerabilities to climate change:
1) the population and sectors of agriculture, water resources, and energy due to mutual
influences and cumulative impacts of Northern regions (Gisenyi, Ruhengeri and
Byumba),Center/West (Gitarama, Kibuye, Gikongoro) and floods on their steep slopes;
2) desertification trend in agro-bio climate regions of the East and South-East; and 3)
the lowering of level of lakes and water flows due to pluviometric deficit and prolonged
droughts; and degradation of forests. Thesechanges are complemented with a gradual
shifting of the rainy seasons, accompanied by severe erosion, decreases in agricultural
productivity, and the resulting poverty(NEPAD, 2012).
NAPA has gone through a consultative process with those potentially affected
communities they classify as vulnerable to the impacts of climate change. While
women’s groups were consulted, NAPA does not specifically spell out that women fall
under the category of vulnerable groups, thus meaning that the policy did not consider
the gender-related perspectives when designing the adaptation program. If both women
and men had been consulted, a clearer picture of the impact of climate change would
emerge. It is those who are the poorest and, particularly poor women, who will
experience the worst consequences of climate change while at the same time having a
reduced coping capacity.
NAPA reports pressing vulnerabilities and identifies priority activities in responseto the
urgent and immediate needs of the country with regard to adaptation to climate change.
While underscoring the vulnerability of poor women to climate change, it should also be
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acknowledged that women play an important role in supporting households and
communities to mitigate and adapt to climate change.
3.3.7.3 Green Growth strategy
The Republic of Rwanda released its Green Growth and Climate Resilience National
Strategy for Climate Change and Low Carbon Development in October 2011(Republic
of Rwanda, 2011). The Strategy aims to build upon work already undertaken in Rwanda
on climate change, focusing on the various projects and policies in a holistic national
document which encompasses the long-term direction as well as short-term priority
actions. The Strategy is one of the initial steps on a pathway which leads to a
sustainable, secure future where Rwanda is prepared for the risks associated with
climate change, population growth, and rising oil prices, but clearly holds out the
promise of a green, clean future. The strategy represents a critical step on the pathway
to achieving sustainable economic growth based on building strong systemic climate
resilience linked with deliberate low carbon production and lifestyle patterns. Gender
equality and equity is one of the guiding principles of the strategy and with regard to
vulnerabilities to climate change, it is one of the guiding objectives and aims to achieve
social protection, improved health, and disaster risk reduction for the vulnerable.
As more women become heads of households in rural areas, this issue needs greater
attention and clarification. Thelinkages between gender and mitigation are less obvious,
and require a deeper understanding of what gender means beyond simple questions of
women's vulnerability. In the context of high vulnerability to climate change, strong
reliance on rain-fed agriculture emerged as a major barrier in developing the strategy,
yet sustainable intensification of agriculture is a key program component. This was
made more difficult by the limited understanding of the new Gender in National
Adaptation Plans of Action –NAPAS.
3.3.7.4 National policy on the environment
Rwanda has a national policy on environment formulated in 2003, and a Ministry of
State was recently created with an organ specializing in environmental protection, the
Rwanda Environment Management Authority (REMA). The Organic Law n° 04/2005 of
08/04/2005 determining the modalities of protection, conservation and promotion of the
environment became effective 1st May 2005 (O.G. n° 9 of 1 May 2005). It especially
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determines the guiding principles for conservation and rational use of environmental
and natural resources.
The overall objective of the environmental policy is the improvement of the population’s
well-being, the judicious utilization of natural resources,and the protection and rational
management of ecosystems for sustainable and fair development (MINITERE, 2003).
To ensure sustainable environmental protection and management, the following
principles, among others, were adopted.
•

Every individual has the right to live in a healthy and balanced environment and
has the obligation tosafeguard environmental health;

•

Economic growth in Rwanda should be based on a more rational utilization of
resources and take into account the environmental dimension;

•

Active and effective participation of the entire population is needed for the
protection and management of the environment;

•

Special attention should be paid to educational and awareness creation
programs in environment at all levels, with greater involvement of women and the
youth; Introduction of the principle of prevention and Introduction of the polluter
pays principle

•

Environmental impact should be analyzed during consideration of developmental
projects;

•

The principle of equality among generations and fair share in the utilization of
resources should be respected;

•

A favorable social and economic environment for the utilization of natural
resources should be established;

•

Sub-regional, regional and global environmental interdependence should be
recognized.

Regardinggender and the environment, the national policy on the environment proposes
actions that ensure the involvement of men and women in the protection of the
environment, alleviating the tasks of housewives especially in the rural areas,
improvingthe economic and social conditions of poor households, especially those
headed by women and children; and facilitatingaccess of women to natural resources
and empowering them to control the management of these resources.
67

3.3.7.5The National Fund for Environment in Rwanda -FONERWA
FONERWA is the National Fund for Environment and Climate Change Strategies in
Rwanda. The formation of the fund was provided for under Organic Law No. 04/2005
determining the modalities of protection, conservation and promotion of the environment
in Rwanda (REMA,2010).The fund serves to promote sustainable financing for
environmental management and climate change resilience. Its primary aim is to manage
both locally and externally sourced funds and channel them for better and sustainable
environmental use. The institutionalization of FONERWA comes at an opportune time
as Rwanda has just developed a cross sectoral climate change strategy, Green growth
and climate resilient: the Climate Change and Low Carbon Development strategy,in
which FONERWA was identified and proposed as the primary vehicle to uptake climate
change financing to address national priorities.
FONERWA will further respond to the current and future national, climate, and
environmental financial needs. FONERWA is a direct response to Rwanda’s need to
strengthen environmental sustainability in the development process as well as the
growing recognition that climate financing can be best managed at the country level.
Nationalownership empowers governments to manage national priorities and support
wider strategies on climate change to best meet their unique national needs. The
successful institutionalization of this program will contribute towards enhancement of
SPAT, Vision 2020, and EDPRS which are the three main pillars of national
development, in the next ten years.
The program of work of FONERWA and its financing mechanisms does not,however,
include gender in its vision and objectives and thus is not committed to mainstreaming
gender and equity objectives in the planning and budgeting process. This fund should
have involved the articulation of needs of special groups including women, men from
low-income families, the elderly, and youth in the integration of the respective
interventions as part of the budgeting process. The fund does not disclose the budget
that could have a bearing on women, although women as a group are most vulnerable
to the impacts of climate change. Similarly, the increasing number of female-headed
households in rural areas makes agriculture vulnerable to any type of shock events
related to climate change because women rarely have either stock assets or financial
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savings. Many of these women deal with the challenges of illiteracy, poverty, and the
stereotype of subordination to their male counterparts, at household, community and/or
governance levels (Republic of Rwanda MINAGRI, 2010).
3.3.7.6 Strategic plan for the transformation of agriculture in Rwanda (SPAT)
The Rwanda government has adopted a Sector-Wide Approach (SWAp) to stimulate
agricultural development. To implement this approach, a Strategic Plan for
AgriculturalTransformation (SPAT II) was developed in 2008, which follows the SPAT I
that was implemented in 2004. The updated SPAT I became the basis of the first
CAADP-approved Agricultural Sector Investment Plan in Africa. The SPAT aims at
increasing the incomes of the rural population through improved agricultural productivity
and facilitating transformation from a subsistence economy to one that is geared to
producing for both the domestic and export markets, thus contributingtoward achieving
the national development objectives of the Vision 2020 and EDPRS.
In addition, the SPAT-II outlines four program areas for investment: intensification of
crop development and sustainable production systems (irrigation, training on animal
husbandry, increasing the use of seeds and fertilizers, etc.); the professionalization of
producers(extension advice, investment in agricultural research); promoting commodity
chains and agri-business development (post-harvest handling and processing facilities,
rural roads, finance services); and institutional development. The SPAT-II’s four
programs provide the framework for planning and financing agricultural development for
both the Government of Rwanda and its development partners. The programs are
crosscutting in nature and lay the foundations for better performance for all agricultural
enterprises, covering crops, including horticulture, livestock, fisheries and forestry

3.3.8 Gaps/Constraints in Program Implementation
The responsibility for environmental health services, including climate change, in
Rwanda is currently shared among various ministries and government agencies, and
thus implementation of Rwanda Government’s policy on environmental health is
appears fragmented. Because of the overlaps likely to arise when various government
agencies are involved in similar or related activities, environmental health practioners
emphasize the need for a harmonized institutional framework to ensure efficient
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coordination of shared responsibilities and effective delivery of services. In addition to a
fragmented policy framework and weak coordination, the following challenges and
constraints to the effective delivery of environmental health to the citizens of Rwanda
have been noted:
•

Inadequate capacity of Environmental Health personnel with regard to numbers
and training;

•

Uncoordinated environmental health activities at the national level;

•

A population that is not adequately sensitized about preventive health strategies;

•

Inadequate funding of Environmental Health Services;

•

Poor establishment of policy research institutions on climate change;

•

No data-driven research on the effects of climate variability to communities;

•

Inadequate evidence-based research on resilience tothe effects of climate
variability at the individual, household and community levels.

3.3.9 NeedsAssessment on Climate Change in Rwanda
3.3.9.1 Gap Analysis
This review reveals that Rwanda has placed issues related to climate change high on
the political agenda. However, gaps still remain and are presented below.
Organizational gaps
The SANA has identified many institutions working on climate change-related activities
in Rwanda, including the Rwanda Environment Management Authority (REMA), and the
Ministries of Natural Resources, Health, Agriculture and Rwanda Natural Resources
Authority (RNRA), National Meteorology Services. The main gaps related to
organization include the poor inter-sectoral collaboration among these government
institutions. Especially,weak coordination and communication exist between the
Rwanda Environment Management Authority, the Ministry of Agriculture, the Ministry of
DisastersManagement, and the National Meteorology Services. In addition, the private
sectors are not fully involved in climate change activities.
Training gaps
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There is inadequate capacity of professionals currently working in the environmental
sectors, including climate change and related outcomes, in terms with regard to
numbers of workers and need for training, particularly on special skill development, e.g.,
carbon trade negotiation, geospatial analysis, and hazard mapping.
Research gaps
• There is a lack of data driven research on the effects of climate change-related
health outcomes in Rwanda.
•

Evidence-based research on the resilience at the individual, household and
community levels on the effects of climate variability is scarce.

•

There is insufficient research capacity among experts due to limited training,
funds and equipment.

3.3.9.2Needs Assessment
Organizationalneeds are listed below.
•

Develop technical expertise to implement plans and strategies on climate change
and health.

•

Increase awareness at all levels about the causes of climate change and/or
climate variability.

•

Strengthen inter-sectoral collaboration among implementing institutions working
on climate change-related activities.

•

Use clear communication and exchange of information among various institutions
implementing activities related to climate change and health.

•

Involve private sectors in the activities related to climate change and health.

Training needs are listed below:
• Train trainers on climate change and health through short- and long-term
courses;
•

Create awareness among the community about climate change and health
issues.

•

Strengthen curricula on climate change and health in undergraduate and
graduate programs.
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•

Schedule in-service training of personnel on various specialties related to climate
change including carbon trade negotiation, geospatial analysis, and hazard
mapping.

Research needs are listed below:
•

Strengthen individual and organizational research capacity at various levels,
including academic and research institutes.

•

Improve collaboration within the institutionsand organizations implementing
climate change and health-related activities, and between academic/research
institutes to identify and conduct research targeting the resilience of the
communities.

•

Establish climate change and health centers of excellence in collaboration with
national and international organizations.

•

Establish baseline data on critical indicators related to climate change and health
at community, district and central levels.

•

Establish and strengthen proper monitoring and evaluation systems on climate
change and health at various levels in the relevant organizations.

•

Work toward the availability of super computers for climate and health data
management and processing.

•

Work toward the alignment of climate data with health data.

•

Establish and strengthen scientific and local community forums.

•

Strengthen the early warning system at the community, district and central levels.

3.3.10 Conclusion and recommendations
3.310.1 Conclusion
The impacts and effects of climate change on various key sectors -- namely health,
agriculture, and the economy--have been recognized by the Government of Rwanda,
and, consequently, key policy instruments have been developed to comply with
international, regional, and national commitments related to climate change outcomes.
However, the policy is fragmented within institutions, andweak collaboration and
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coordination is noted among the implementing institutions. The monitoring and
evaluation components of climate change and health in various institutions are
inadequate and inaccurate as well. Research on climate change and health is still at the
embryonic stage, and there is neither interdisciplinary collaboration nor coordination in
various institutions. There is a need to conduct a community assessment on the roots of
the vulnerability of individuals, households, and communities to the effects of climate
change. In parallel, the diverse dimensions of the resilience of communities affected by
climate change effects should be identified in order to establish appropriate and
innovative interventionsin these communities.

3.310.2. Recommendations
In light of the inferences of the present study it is largely evident that there is a need
towards the protection of human and ecosystem health . The main recommendations for
climate change are as follows:
•

Efforts should be made to increase the climate change expertise of the
human resources in Rwanda

•

Future work on climate change is required in order to explore the
suitability of various climate adaptation strategies in Rwanda .

•

There is a need to carry out a comprehensive study on future impacts of
climate change in Rwanda and the associated risk factors to human
Health in order to redue the degree of vulnerability and ensure formulation
of appropriate mitigation measures ..
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