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¢ƘŜ ŜȄǘŜƴǘ ǘƻ ǿƘƛŎƘ aƻȊŀƳōƛǉǳŜΩǎ ǾǳƭƴŜǊŀōƛƭƛǘȅ 
will increase with increasing exposure to climate 
ŎƘŀƴƎŜ Ǌƛǎƪǎ ǿƛƭƭ ŘŜǇŜƴŘ ƻƴ ǘƘŜ ŎƻǳƴǘǊȅΩǎ 
adaptive capacity. Without the implementation of 
priority adaptation measures, the increasing 
exposure of people and economic assets will lead 
to exponential increases in economic loss from 
climate-related disasters. 
 
The 2012 Intergovernmental Panel on Climate 
Change SREX report1 broadened the definition of 
climate change and placed extreme events right 
at the forefront of climate change concerns. Over 
the past few years, particularly in Africa, it has 
become clear that adaptation to climate change 
impacts should become central to actions in any 
climate regime. This was also the message given 
at the United Nations Framework Convention on 
Climate Change meeting held in Durban in 
November 2011, which was taken up by the 
African countries. 
 
[ŜŘ ōȅ ǘƘŜ aƻȊŀƳōƛŎŀƴ DƻǾŜǊƴƳŜƴǘΩǎ bŀǘƛƻƴŀƭ 
Institute for Disaster Management (INGC), a 
scientific study on the potential impacts of climate 
change in Mozambique was conducted (INGC 

                                                           
1
 Intergovernmental Panel on Climate Change. 

2012. Special report on managing the risks of 
extreme events and disasters to advance 
climate change adaptation [Online]. 
Available: http://www.ipcc-
wg2.gov/SREX/images/uploads/SREX-
All_FINAL.pdf. 

http://www.undp.org.mz/en/What-we-do/Crisis-
and-Environment/Ongoing-
Projects/Strengthening-Local-Risk-
Management-and-Mainstreaming-Disaster-
Risk-Reduction-DRR 

Phase I, 2008ς2009). This research, which was 
widely quoted and the first to apply downscaled 
climate change models to Mozambique, provided 
the country with significant insight into how 
climate change could impact on national 
investment and poverty reduction plans over the 
coming five to 10 years, threatening large 
portions of the coastline where development is 
taking place and population settlements are 
located. It showed that, in Mozambique, climate 
change and disaster risk go hand in hand, as most 
of the impacts of climate change would be felt in 
the form of the worsening risk, spread, intensity 
and frequency of natural disasters. 
 
A second project focused on the identification of 
science-based solutions to the potential impacts 
from climate change. The project, Responding to 
climate change in Mozambique (INGC Phase II, 
2009ς2012), was organised around three pillars: a 
strategy pillar, a capacity-building pillar and an 
implementation pillar. 

 
The strategy pillar looked at how Mozambicans 
need to prepare for climate change impacts by 
2030 from a disaster risk perspective and at what 
actions and funding are needed to achieve this. 
The capacity-building pillar identified the most 
effective ways to create the necessary in-country 
skills and information base for essential research 
and education and to facilitate a good science-
policy interface. The implementation pillar 
identified adaptation measures and costs for 
specific high disaster risk, high-impact areas 
organised around the themes of coastal 
protection, early warning, water, agriculture, 
cities and the private sector. 
 

http://www.ipcc-wg2.gov/SREX/images/uploads/SREX-All_FINAL.pdf
http://www.ipcc-wg2.gov/SREX/images/uploads/SREX-All_FINAL.pdf
http://www.ipcc-wg2.gov/SREX/images/uploads/SREX-All_FINAL.pdf
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Box A illustrates the key achievements of the 
project. This is followed by a summary of key 

findings and outcomes. 

 
Box A: Key achievements of INGC Phase II 

 

 
 A detailed vulnerability risk analysis for 11 high-risk coastal cities and towns (based on 14 

parameters) was conducted, as was a coarser vulnerability analysis for each kilometre of the entire 
Mozambican coast (based on seven parameters). 

 Priority adaptation measures and costing for the 11 high-risk cities and towns were determined. 
These range from coastal management options and the definition of safe areas to soft and hard 
engineering measures. 

 An economic rationale of adaptation was calculated for the cities of Maputo, Beira and 
Quelimane (including net loss averted by 2030 if adaptation measures were implemented, capital 
expenditure required over the next five years to implement the identified adaptation portfolios 
and insurance proposals for risk transfer), culminating in a city adaptation strategy for 2010 to 
2015. 

 A complete business plan, with costing and legal structures, was compiled for the Centre of 
Knowledge on Climate Change, including four core goals (research, advisory services, 
awareness/dissemination and training), which were established in consultation with key 
stakeholders. 

 An early-warning water decision support system was developed for the entire Zambezi basin, 
covering 1.4 million km² (almost double the size of Mozambique), to simulate the impacts of 
climate-induced changes and new water resource developments (such as irrigation projects and 
dams) on downstream infrastructure and water availability. This system is expandable to other 
river basins. 

 Early-warning mapping of changes in inundation and risk areas resulting from climate change was 
done for the Zambezi, Limpopo and Pungwe rivers. Measures were recommended and costing 
was also done. 

 An urban flooding analysis was conducted and detailed solutions, with costing, were proposed for 
a high-risk location in Maputo. This is expandable to other high-risk locations. 

 The first-ever O3 meters in Mozambique were installed in Caia (Sofala) and Mabote (Inhambane), 
along with light and CO2 meters, to demonstrate the impact of (increasing) ground level O3 on 
crop yield. 

 Four commercially viable adaptation programmes were developed in partnership with the private 
sector, each worth US$50 million to US$100 million of private-sector investment over a five-year 
time-span. 

 Following consultations throughout Mozambique, a national strategy was drafted outlining what 
Mozambique should achieve by 2030 if it is to mitigate the increasing disaster risks of climate 
change. 

 A GeoNode website (moz-adapt.org) and an information portal (ingc.dirisa.org) were established 
where the above-mentioned results and related databases are made accessible at varying levels to 
professionals and the general public. 
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Key findings and outcomes 
 
Strategy pillar 
 

 A national strategy on climate change should 
aim to protect the environment for future 
generations and, at the same time, provide 
present generations with security and 
protection, which translates into the 
prevention or reduction of vulnerability. This 
last-mentioned dimension is urgent in 
Mozambique and making it subordinate to 
the longer-term environmental protection 
dimension will have implications for the 
DƻǾŜǊƴƳŜƴǘΩǎ ǊŜǎǇƻƴǎƛōƛƭƛǘƛŜǎΦ 

 

 In designing the national strategy, the reality 
of the country, its culture and governance 
practices, existing capacities and, above all, its 
most pressing problems must be borne in 
mind. In Mozambique, the greatest impact of 
climate change in the coming years will be in 
the form of increasing exposure to natural 
disasters. Disaster risk management should 
therefore be the central pillar of the national 
strategy on climate change for the next 20 to 
25 years, followed by sectoral adaptation 
priorities, mitigation and transversal issues, 
such as capacity building and information 
management. 

 

 The very actionable national strategy on 
disaster risk reduction, developed by the 
INGC as part of this study and approved by 
the Coordinating Council for Disaster 
Management (June, 2012) can be 
incorporated into the overall national 
strategy on climate change. This will be 
successful only, however, if crucial aspects, 
such as financial and coordination 
mechanisms, are defined in a flexible manner 
and do not depend on a single ministry or 
sector. 

 

 The strategy will be successful if Mozambique 
allocates adequate and timely priority to the 
funding and execution of the outlined 
adaptation. Through the implementation of 
the strategy, the participating parties bear 
the responsibility of providing the people of 
Mozambique with the protection and 

sustainable development that they need in 
this era of climate change. 

 
Capacity-building pillar 
 

 The demands of addressing climate change 
are such that officials and policy makers must 
constantly learn and retain information about 
an enormous range of topics and issues, 
which themselves undergo rapid change. The 
only way in which they can do this is to rely 
on concise, clear, reliable information from 
various sources. To help Mozambique 
proactively build its knowledge base and the 
required information management capacity, 
the Centre of Knowledge on Climate Change 
was designed. 

 

 Through awareness creation, research, 
education and advisory services, the Centre 
of Knowledge on Climate Change aims to 
enable all Mozambicans to respond to the 
risks and opportunities associated with 
climate change in a sustainable manner. A 
budget of US$350 000 in the first year and 
between US$1.2 million and US$1.5 million in 
subsequent years would allow approximately 
1 000 Mozambicans to attend professional 
programmes in an optimal ratio of 
technology-to-science development as well as 
six to 10 research programmes and four 
advisory projects or targeted information 
campaigns to be implemented annually. After 
an initial set-up phase funded by generic 
sources, the Centre should become financially 
sustainable within the space of three years 
using project funding and direct revenues 
from services. The independence of the 
Centre envisioned by the stakeholders would 
be safeguarded with the enrolment of 
independent heads of science and services 
and with the setting up of the proposed 
governance team. The Centre would have a 
lean, central office in Maputo and three 
additional teams in different provinces. 

 

 Underlying all the activities of the Centre of 
Knowledge on Climate Change is a web-based 
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content management portal (ingc.dirisa.org2) 
for secure information storage, 
dissemination, retrieval and discovery (links, 
maps, videos, reports etc.) linked to a 
GeoNode site (moz-adapt.org3) for the 
management and publication of geospatial 
and meta-data, interactive map building etc. 
These sites aim to promote broad 
collaboration among institutions and will be 
accessible to different target groups. The 
Centre itself will act as a one-stop shop or 
platform for citizens, authorities, business 
people and specialists to ask questions and 
find updated knowledge. 

 
Implementation pillar 
 

 Based on an assessment of the most 
important drivers of risk to coastal erosion, of 
hazards and of impacts, an increase in 
disaster risk along the coastline is expected to 
occur progressively. The consequences of the 
impacts, however, are expected to increase 
exponentially. 

 

 The levels of coastal vulnerability for 11 
coastal cities and towns were determined and 
coastal adaptation plans were mapped. The 
most vulnerable city is Beira, followed by 
Tofu, Pemba, Xai-Xai beach, Maputo, Ilha de 
aƻȊŀƳōƛǉǳŜΣ tƻƴǘŀ ŘΩhǳǊƻ ŀƴŘ ±ƛƭŀƴŎǳƭƻǎΦ 
The least vulnerable towns are Maxixe, 
Quelimane and Nacala. Virtually all the areas 
(from sheltered to exposed locations) below 
the +5 m contour line relative to mean sea 
level (MSL) in these cities and towns are 
already highly vulnerable to extreme events 
during mean high-water spring with the low 
scenario of 1 m sea-level rise (SLR) by 2100 or 
approximately 0.3 m to 0.5 m SLR by 2050. 
Some of the cities and towns will, on average, 
be highly vulnerable to the impact of climate 
change, while every city and town will have at 
least several locations that are highly 
vulnerable to the impacts of climate change 
by 2050, based on the most likely future case 
scenario. 

                                                           
2
 The name will change once the Centre has been 

launched. 
3
 Designed and set up by the World Bank Open 

Data for Resilience Initiative. 

 

 Without intervention, most of Beira is already 
at extreme risk of flooding and only the high 
area a few kilometres inland to the north is at 
low risk. A coastal adaptation plan for Beira 
summarises the preferred adaptation options 
along each 0.5 km section of the western, 
southern and south-eastern Beira coast. 
Existing infrastructure is already too low (in 
other words, it excludes SLR) and therefore 
needs to be upgraded and maintained as a 
matter of urgency. Where possible, new 
developments should be located above the 
+8 m MSL to offer protection against a 
combination of a cyclone at spring tide (with 
a +4.9 m MSL reach) with wave run-up of +1.5 
m at a +1 m SLR. In the absence of 
appropriate adaptation measures, critical 
infrastructure should be built above the +10 
m MSL. Coastal development set-back lines 
must be (re)defined, seaward of which fixed 
structures, such as houses and roads, should 
not be built so that they are protected from 
the physical impacts of sea storms, wave 
erosion and wave run-up. 

 

 The city of Maputo, like Beira, contains 
extensive infrastructure and development 
within the coastal zone that is potentially 
subject to climate change impact. The most 
vulnerable area in Maputo in the short term 
is the approximately 6 km stretch of coastal 
road along the beachfront up to Costa Do Sol, 
followed by the eastern part of the port area 
where existing infrastructure is already too 
low in places for current conditions and 
therefore needs to be upgraded and 
maintained as a matter of urgency. Planned 
coastal infrastructure, including sea-wall or 
revetment protection and coastal road 
reconstruction, must be reviewed to take the 
effects of climate change into account. 

 

 The minimum investment needed for 
priority coastal adaptation measures for 
Beira is in the order of US$27 million and, 
for Maputo, in the order of US$50 million. 
This includes the costs of soft and hard 
engineering measures but not the 
management options (A1 to A4, such as 
accept and retreat, and zoning), which 
require in-depth socio-economic studies. 
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The maximum costs could be tenfold these 
values, depending on site-specific 
engineering designs, the chosen technology 
and environmental investigation results. 

 

 The mayors of impacted municipalities 
must engage to facilitate the successful 
incorporation of the no-regret priority 
measures and other recommendations in 
the current and in future structure plans as 
well as private-sector investments. Critical 
shortages of skills and management 
capacity within municipalities must also be 
addressed. Ongoing climate change 
initiatives must furthermore be well 
coordinated to avoid confusion and 
conflicting recommendations at municipal 
level. 

 

 Mozambican cities are already losing GDP 
through climate change impacts4 ς and 
these impacts are set to become more 
severe. An economic analysis on the impact 
of climate change on the entire cities of 
Maputo, Beira and Quelimane (in other 
words, not only the coastal areas of these 
cities) reveals that the current expected 
loss for Beira of approximately US$20 
million could increase fivefold by 2030 to 
between 5% and 9% of GDP5. For Maputo, 
the current expected loss of approximately 
US$50 million could increase three to 
fivefold by 2030 to between 4% and 5% of 
D5tΦ vǳŜƭƛƳŀƴŜΩǎ ŎǳǊǊŜƴǘ ŜȄǇŜŎǘŜŘ 
climate-related loss of about US$8 million 
could increase to between US$40 million 
and US$45 million by 2030 or to between 
4% and 5% of GDP. This expected loss is an 
average that can mask the potentially 
devastating impact of lower-frequency 

                                                           
4
 Benson, C. & Clay, E. 2001. The impact of 

drought on sub-Saharan African economies. 
Technical paper 401. World Bank; World 
Bank. 2005. Memorandum ς The role of 
water in the Mozambique economy 
identifying vulnerability and constraints to 
growth. 

5
 Corresponding to the moderate and high climate 

change scenario, respectively. 

events, resulting in years with more 
significant losses. 

 

 Part of the expected loss for each city could 
be averted through the implementation of 
adaptation measures. If recommended 
measures with a cost-benefit ratio of less 
than 1.5 were implemented, the expected 
loss averted by 2030 for Beira would be in 
the order of between US$60 million and 
US$70 million, approximately US$80 million 
for Maputo and approximately US$15 
million for Quelimane. Beira could reduce 
the economic impact of disasters by 
approximately 43% under the moderate 
climate change scenario and Maputo and 
Quelimane by approximately 37%. 

 

 Despite a strong economic rationale to start 
adaptation sooner rather than later, the 
recommended measures represent very 
significant investment. Capital expenditure 
investment for cost-effective measures for 
the city of Maputo as a whole would amount 
to approximately US$400 million6 over the 
next five years. Beira would require 
approximately US$270 million over five years, 
mostly for coastal interventions, and 
Quelimane would require approximately 
US$40 million, mainly for inland flooding 
measures. These costs surpass municipality 
and central-government budgets, and 
external and private-sector investment would 
therefore be necessary in the coming years. 

 

 Insurable losses are significant in all three 
cities of Maputo, Beira and Quelimane, 
which would greatly benefit from risk 
transfer mechanisms. These concern low-
probability, high-impact events, as losses 
from events occurring with relatively high 
frequency could be avoided cost effectively 
through adaptation measures. For the type 
of hazards faced by the three cities, 

                                                           
6
 This figure (as for Beira and Quelimane) is 

restricted to measures with a cost-benefit 
ratio of less than 1.5. A comprehensive 
coastal-only cost-benefit analysis is 
contained in the INGC Phase II report on 
coastal protection. 
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parametric insurance or a combination of 
parametric insurance and contingent 
financing is recommended. Insurance cost 
curves were calculated for different types of 
hazards for Maputo, Beira and Quelimane. 
Municipalities can use these curves to 
determine their preferred range of coverage 
and deductible, and calculate the total 
annual cost of insurance for the cities. 

 Economic analysis suggests that 
Mozambique, even with the losses from 
climate change becoming more severe, 
should set its ambition level to curb losses 
from climate change to 50% of the current 
level. To meet this ambition level, 
Mozambican cities should begin a five-year 
investment plan in adaptation measures, 
with specific investments tied to avoided 
losses from projected adaptation benefits. 
Five-year plans are proposed for Maputo, 
Beira and Quelimane, mapping out the 
major priorities for each year to set the 
municipalities on the path to halving the 
current per cent of GDP impacts of climate 
change by 2030. 

 The agricultural sector is crucial to the 
development of Mozambique. Analysis 
shows that climate change poses a threat to 
ǘƘŜ DƻǾŜǊƴƳŜƴǘΩǎ ŎǳǊǊŜƴǘ ǎǘǊŀǘŜƎƛŎ Ǉƭŀƴ ǘƻ 
double yields by 2020, as the impacts of 
climate change will demand significantly 
more7 effort to attain the targeted levels of 
yield. As a consequence of these impacts, 
climate change is likely to aggravate food 
insecurity in Mozambique, putting the 
ŎƻǳƴǘǊȅΩǎ ŜŦŦƻǊǘǎ ǘƻ ǊŜŘǳŎŜ ǇƻǾŜǊǘȅ ŀǘ ǊƛǎƪΦ 

 This study shows that, on average, annual 
crops lose approximately 5.4% in yield with 
each degree Celsius increase in average 
temperature. The overall projected 
reduction for maize by 2040 to 2065 is 
approximately 11% of present yield, 

                                                           
7
 The Strategic Plan for the Rural Sector 

Development (PEDSA 2011ς2020) demands 
a doubling of yield by 2020, in other words, 
an increase of 100%. Our findings 
demonstrate that, with climate change, an 
increase in yield of 150% by 2020 must be 
targeted. 

although this figure masks higher reductions 
in specific areas, such as in the area around 
Tete, where up to between 30% and 45% 
decreases could be expected. The strongest 
decreases would spread from the Tete area 
towards the Sofala coast and on towards the 
south. Yields could further decrease due to 
the projected increase in the frequency and 
intensity of disasters. 

 Studies for Mozambique to date have 
assumed crop transpiration (water) and 
temperature to be the main restricting 
factors of yield. While these are indeed 
important factors, there is another factor 
that, in many cases, has a higher impact on 
yield levels than water and temperature: 
ground-level O3. It is, in fact, ground level O3 
increase that has the most negative impact 
on yield, followed by temperature increase. 
O3 is released during land burning practices at 
the start of the planting season and 
adaptation measures should therefore 
include the adjustment of plantation dates to 
avoid a high O3 concentration, the 
development of crop varieties that are 
tolerant to high O3 levels, the avoidance of 
wild fires and a switch to cold fires to avoid 
high NO2 emissions and the consequent 
production of O3. 

 

 Water management remains key, as climate 
change combined with development and 
population growth will increase the demand 
for water, which is already becoming less 
available. There is a large potential for 
poverty reduction through small 
interventions in rain-water harvesting and 
storage in smallholder settings in semi-arid 
and sub-humid areas. The provision of 1 000 
m3 of extra water per hectare per season, in 
combination with improved crop 
management (dealing with the O3 factor) and 
soil nutrient management, could substantially 
increase the productivity of small-scale rain-
ŦŜŘ ŀƎǊƛŎǳƭǘǳǊŜ ŀƴŘ ŦŀǊƳŜǊǎΩ ǊŜǎƛƭƛŜƴŎŜ ǘƻ ŘǊȅ 
spells. 

 

 The question of how to safeguard water 
supply on the one hand and improve early 
warning against floods and droughts on the 
other hand could be addressed largely by 
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improving information systems. A decision 
support system was developed for the entire 
Zambezi basin, covering 1.4 million km² 
(almost double the size of Mozambique). This 
tool can spatially assess the impacts from 
climate-induced changes on water supply 
downstream and by sub-basin (and in 
catchment areas outside Mozambique), new 
water resource developments (such as dams 
and reservoir construction or upstream 
irrigation projects) and changes in land use. 
What-ƛŦ ǉǳŜǎǘƛƻƴǎΣ ǎǳŎƘ ŀǎ ά²Ƙŀǘ ƛŦ ǘƘŜ 
temperature increases by 3° C and 
ǇǊŜŎƛǇƛǘŀǘƛƻƴ ŘŜŎǊŜŀǎŜǎ ōȅ мл҈ΚέΣ Ŏŀƴ ōŜ 
easily simulated for any time slice between 
1950 and 2100. 

 

 The decision support system (using three 
general circulation models) projects an 
increase in temperature of between 1° C 
and 2° C for the period up to 2050 and 
between 4° C and 5° C for the period 2070 
to 2100 across the entire Zambezi basin. In 
addition, a warming by 1° C will result in an 
increase in potential evapo-transpiration by 
2.5%8 across the basin. Precipitation in the 
upper regions of the basin, in other words, 
upstream of Victoria Falls, is projected to 
decrease significantly (by up to 30%). 
Downstream of Victoria Falls, an increase in 
precipitation is projected, which will lead to 
high increases in river discharge, notably in 
the Shire River, which is already prone to 
flooding. 

 The decision support system can simulate the 
implications of development on water 
availability for hydropower under climate 
change conditions. This was done for two 
projects with a particularly high impact on the 
hydrology of the river: the Batoka Gorge dam 
upstream of Kariba and the Mphanda Nkuwa 
downstream of Cahora Bassa, both expected 
to be completed by 2024. The impact of the 
development on river discharge is clearly 
visible for both periods 2021 to 2050 and 

                                                           
8 This relationship was obtained at all the stations in the 

Zambezi basin; this rate in increase in potential 

evapo-transpiration is also scalable for higher 

degrees of warming. 

 

2071 to 2100, with the highest impact in the 
high-development scenario during low-flow 
months, showing almost no river flow at Tete 
during a considerable part of the period 2071 
to 2100. Under this scenario of climate 
change and high development, the planned 
operational rules (included in the decision 
support system) would clearly need to be 
adjusted. 
 

 Improvements in hydro-meteorological 
monitoring and in the observation network, 
including data processing and storage, are 
essential for future endeavours by 
Mozambique to carry out detailed flood risk 
assessments and to plan river-related 
developments. For example, while the 
decision support system, combined with 
flood modelling, can identify changes in 
flood risk resulting from climate change 
and/or development, current data 
availability does not allow for the accurate 
identification of safe areas (which requires 
predictions on the depth of flooding). 

 A separate study on the Limpopo basin 
helps decision-makers to target priority 
districts with appropriate preventative 
interventions. The study mapped the 
districts where the combination of social 
vulnerability and increased risk in 
magnitude and frequency of flooding is 
highest. These sub-basins are scattered 
around the perimeter of the Limpopo basin 
in the west and south-west and in the north-
east. Sub-basins at risk from the greatest 
decreases in flow are located predominantly 
in the south-west of the basin; this is also 
where the districts with the highest 
vulnerability index are located (Massingir 
and Chicualacuala). Adaptation 
interventions here should focus on 
countering the impacts of the projected 
decreases in flow. Sub-basins with the 
highest increase in probability of crop failure 
during the October-November-December 
planting season are located in the south-
east of the basin. 

 The private sector investing in Mozambique 
has both an opportunity and a responsibility 
to contribute to the building of resilience to 
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climate change. A blueprint process for the 
climate proofing of investment 
opportunities was developed and 
successfully tested in a pilot public-private 
adaptation project in Cabo Delgado (a bio-
ethanol, bio-electricity and food production 
project). Sustainable investment-
opportunity maps were generated to 
identify areas that are most suitable for 
particular types of land use and investment 
(given climate change) and that need to be 
conserved to satisfy ecosystem service 
supply and demand. Adaptation 
opportunities were then identified at three 
levels, namely within company operations 
and supply chains, in partnership with 
surrounding communities, and in 
collaboration with the wider community. 

 A second private-sector study put forward 
four commercially viable adaptation 
programmes (nationwide) that would 
have both a high impact on climate 
resilience and high relevance for the 
private sector, thus providing a 
meaningful and realistic opportunity for 
third-party private-sector investment. The 
selection process started with a strategic 
analysis of the Mozambican business 
context to identify and map high-risk, 
high-(investment)impact areas and then 
went onto cost-benefit analyses, barriers 
to investment analysis and 
recommendations on the facilitation of 
implementation. Private-sector partners 
were identified for the four programmes 
(in the areas of community energy, 
composting, micro-finance and 
insurance), each with a five-year private-
sector investment value in the order of 
US$25 million to US$50 million). Without 
a portion of public funding to undertake 
the pilot projects of these first 
programmes and without proactive 
government support, however, the 
private sector would not be interested in 
making the required investments from its 
side, as the costs and barriers would be 
too great. 

 Risk-sharing and transfer mechanisms on 
a local and national scale, such as micro-
insurance, insurance and reinsurance, 
would provide the means for finance 
relief, the recovery of livelihoods, 
reconstruction, and knowledge of and 
incentives for reducing risk. No major 
insurance player currently has a real 
presence in Mozambique. The 
opportunity in Mozambique for insurance 
companies compared to the lack of 
understanding and uncertainty makes 
working in the country a difficult 
proposition. A stable regulatory 
framework and strong governance are 
needed if a higher penetration of products 
is to develop. Insurers are interested in 
participating in a pilot project with a 
balanced portfolio of prevention, 
intervention and insurance measures, 
which could be used to increase 
awareness of appropriate climate risk 
management. 

 The costs of using the environment and 
natural resources are higher for those who 
decide to take on adaptation and the 
responsibility for costs, which have often, to 
date, been considered to be externalities. 
Private-sector investment in adaptation 
measures beyond corporate social 
responsibility involves long-term, proactive 
engagement and will take place only if the 
overall economic environment is attractive. 

 

 Commitment and political leadership at the 
highest levels are necessary if Mozambique is 
to be positioned as an obvious target for 
foreign investment to reduce vulnerability to 
climate change. This would require the 
setting of ambitious goals and the creation of 
the necessary competencies and of a 
management model involving a unique point 
of contact for private-sector investors. 

 

 To facilitate shifting the investor paradigm of 
άōǳǎƛƴŜǎǎ ŀǎ ǳǎǳŀƭέ ǘƻ ǘƘŀǘ ƻŦ άǎǳǎǘŀƛƴŀōƭŜ ƛƴ 
ǘƘŜ ƭƻƴƎ ǘŜǊƳΣέ ǘƘŜ DƻǾŜǊƴƳŜƴǘ ǎƘƻǳƭŘ 
encourage the implementation of adaptation 
on land identified as suitable and available for 
investment (after considering climate change 
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impacts) and proactively invite a selection of 
corporate-responsible investors to act as role-
models to others in the sector. To support the 
introduction of green technology, the 
Government should ensure covering the 
difference in cost between the installation of 
standard technology and that of improved, 
energy-efficient technology. The legal 
framework of the country will need to be 
adjusted to align it with the new concepts, 
objectives and political measures imposed by 
climate change, thus offering a harmonious 
framework for the implementation of the 
proposed measures and programmes. 

 

 Climate change is not about what might 
happen at the turn of the century ς it is 
urgent now, as climate-related issues and 

impacts are already apparent in 
Mozambique. No-regret measures have 
been identified for 11 coastal cities and 
towns in the agriculture and water sectors 
for immediate implementation. The most 
effective risk management, however, will 
involve the implementation of a portfolio of 
actions in determined areas, as opposed to 
a singular focus on any one type of action. 
The science-based coastal protection plans, 
city strategies, agriculture and water plans, 
capacity-building plans and performance 
and impact monitoring plans offered by this 
project provide an opportunity for 
Mozambique proactively to reduce the 
vulnerability and exposure of its people to 
climate change impacts. 
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1: INTRODUCTION 

This report aims to inform the Government of 
Mozambique, the people of Mozambique, 
donors, academics, the business community 
and civil society about the achievements of the 
ǇǊƻƧŜŎǘ άwŜǎǇƻƴŘƛƴƎ ǘƻ /ƭƛƳŀǘŜ /ƘŀƴƎŜ ƛƴ 
aƻȊŀƳōƛǉǳŜέΣ ŀƭǎƻ ŎŀƭƭŜŘ άLbD/ tƘŀǎŜ LLέΣ led 
by the National Institute for Disaster 
Management (INGC) in Mozambique. 
 
The predecessor to this project, INGC Phase I, 
determined the impact of climate change in 
Mozambique (INGC, 2009). The report was 
widely quoted worldwide, including by 
international donors, universities and national 
institutions, helping to create awareness about 
the potential dramatic consequences for 
Mozambique and the need for immediate 
action and planning. The main Phase I report 
concluded the following: 
 
As a result of climate change, the exposure to 
natural disaster risk in Mozambique will 
increase significantly over the coming 20 years 
and beyond. Temperatures in Mozambique 
Ƴŀȅ ǊƛǎŜ ōȅ ŀǎ ƳǳŎƘ ŀǎ н ǘƻ нΦрɕ/ ōȅ нлрл ŀƴŘ р 
ǘƻ сɕ/ ōȅ нлфл όŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ǊŜƎƛƻƴύΤ 
Rainfall variability will increase; there will be 
likely shifts in the start of rainy seasons with 
wetter rainy seasons and drier dry seasons. 
Flood risk will increase notably in the South. 
The central regions will be most heavily 
impacted by more intense cyclones and sea 
level rise, as well as drought risk around the 
Cahora Bassa area. 
 
Up to approximately 2030, more severe 
cyclones will pose the biggest threat to the 
coast; beyond 2030, the accelerating sea level 
rise will present the greatest danger, especially 
when combined with high tides and storm 
surges. The city of Beira is already in a very 
vulnerable situation, with inadequate coastal 
protection for annual return events. Parts of 
Maputo, as well as other coastal areas such as 

Pemba, Vilankulos and nearby islands, are also 
already at risk. 
 
INGC Phase II, which ran from September 2009 
to April 2012, concentrated on identifying and 
designing adaptation solutions to the climate 
change impacts found during INGC Phase I. A 
total of 20 disciplines, 16 institutions and 44 
experts (50% of whom were national) were 
involved. The project consisted of the following 
three pillars: a strategy pillar; a capacity-
building pillar; and an implementation pillar. All 
three pillars emphasised the combination of 
disaster risk reduction and climate change 
adaptation. 
 
The strategy pillar looked at how Mozambicans 
need to prepare for climate change impacts by 
2030 from a disaster risk perspective and what 
action and funding are needed to achieve this. 
 
The capacity-building pillar delivered the 
following through wide stakeholder 
consultation: a complete business plan for a 
centre of knowledge on climate change; early-
warning decision support systems and training; 
a user-friendly information portal containing all 
databases and findings of INGC Phase I and II; 
and a dissemination strategy to help create 
awareness on climate change risks for the 
Government of Mozambique at all levels and 
with the Mozambican urban and rural 
population. 
 
The implementation pillar identified adaptation 
measures for specific high disaster risk and high 
impact areas and started the implementation 
of some of these measures. The adaptation 
measures are organised around the themes of 
coastal protection, water, preparing cities, 
building resilience in partnership with the 
private sector and food security. Cost estimates 
for all adaptation options were provided. 
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Preliminary key findings of INGC Phase II were 
presented to the Coordinating Council for 
Disaster Management (CCGC) on 19 September 
2011. The CCGC was attended by ministers and 
chaired by the Prime Minister. The CCGC 
recommended that the INGC should 
 

Á elaborate, as a matter of urgency, 
the national strategy on disaster 
risk reduction and climate change 
adaptation, 

Á disseminate the results to different 
levels (local, provincial and 
national) and transfer the acquired 
knowledge to academic institutes 
at all levels, 

Á incorporate the findings of the 
study into existing and ongoing 
intervention plans at municipal 
level, 

Á establish a centre of knowledge on 
climate change and 

Á establish a unique point of contact 
for investors, for the provision of 
information on adaptation 
programmes and for the promotion 

of partnerships for co-financing 
adaptation measures. 

 
 
These action points are ongoing and will be 
continued during the next project, INGC Phase 
III, as full implementation will require additional 
funding. INGC Phase III will concentrate on 
ownership and implementation. Many 
potential solutions and opportunities were 
designed during INGC Phase II; the next step is 
actual implementation, for which 
understanding and ownership of the problems 
and solutions by municipalities, farmers, 
communities, the private sector and other 
groups are a prerequisite. 
 
This report highlights only a selection of the 
most important findings of INGC Phase II. The 
full report will be presented during the end 
seminar of INGC Phase II and the launch of 
Phase III, planned for the third quarter of 2012. 
All reports will be accessible through the new 
information portal on climate change to be 
hosted by the proposed centre of knowledge 
on climate change. 
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2: PILLAR I: NATIONAL STRATEGY ON DISASTER 
RISK REDUCTION AND CLIMATE CHANGE 

ADAPTATION 

òIt is better to prevent than to cure.ó ð INGC, Mozambique 

 
Mozambique has a well-functioning disaster 
risk management system at various levels, 
which will serve as the basis for the national 
strategy on disaster risk reduction and climate 
change adaptation. 
 
The global and national reality, however, shows 
that the framework for natural disasters and 
their impacts on the lives and welfare of 
communities is changing and making way for 
the emergence of a framework on a larger 
scale, thus demanding a response on a larger 
scale. 
 
The national strategy on disaster risk reduction 
and climate change adaptation outlines the 
vision and mission, guiding principle, objectives, 
actions and resources necessary to increase the 
resilience of citizens and communities to deal 
with the impacts resulting from climate change. 
 
The vision, as presented by the strategy, is for 
aƻȊŀƳōƛǉǳŜ ǘƻ ōŜŎƻƳŜ άŀ ŎƻǳƴǘǊȅ ǿƛǘƘ 
elevated alert levels and awareness of climate 
change by citizens and communities, whereby, 
as a result, the risk of exposure to vulnerability 
is minimized while the country as a whole 
benefits from the development opportunities 
offered by international solidarity around 
ŎƭƛƳŀǘŜ ŎƘŀƴƎŜέΦ 
 
The mission ƻŦ ǘƘŜ ǎǘǊŀǘŜƎȅ ƛǎ άǘƻ ǇǊŜǇŀǊŜ ŀƴŘ 
ŎŀǇŀŎƛǘŀǘŜ ǇŜƻǇƭŜ ŦƻǊ ŀŎǘƛƻƴ ŀǘ ŀ ƭŀǊƎŜǊ ǎŎŀƭŜέΦ 
 
The guiding principle behind the strategy is 
άtǊŜǾŜƴǘƛƻƴ Lǎ .ŜǘǘŜǊ ¢Ƙŀƴ /ǳǊŜέΣ ǿƘƛŎƘ ƛǎ ŀƭǎƻ 
the motto of the INGC. 
 
The five pillars of the strategy are: 

 
(i) preparing and enabling people, 
(ii) capacity-building and institutional 

coordination, 
(iii) planning, budgeting and financing, 
(iv) communication and information and 
(v) building resilience in partnership with 

the private sector. 
 
Six of the key objectives of the strategy are 
 
(i) within 20 years, to reduce (by 15% to 

20% of the 2012 baseline) the levels of 
vulnerability of those urban and rural 
communities most exposed to the risks 
and impacts of climate change, 

(ii) within 10 years, to produce and 
disseminate quality knowledge of 
international standard on climate change 
and adaptation strategies for disaster risk 
reduction, 

(iii) within five years, to enable all 
communities in high disaster risk areas to 
respond with local means and resources 
to the challenges posed by climate 
change, in particular with actions of 
prevention, risk reduction and 
emergency response, 

(iv) within five years, to prepare the country 
to function in a coordinated and 
articulated manner at sectorial and 
territorial level on the transversal subject 
of climate change and disaster risk 
management, 

(v) within five years, to prepare cities in the 
most at-risk areas for a new era 
dominated by adaptation to climate 
change and 
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(vi) within five years, to bring the private 
sector to contribute meaningfully to all 
national efforts of adaptation, including 
to the planning and implementation of 
investments and to the financing of 
adaptation and disaster risk-reduction 
activities, where the aim is to ensure that 
all newly approved developments 
explicitly include (100%) climate change 
response measures. 

 
Seven of the key activities of the strategy are 
 
(i) promoting and increasing concrete 

projects for disaster risk reduction 
through climate change adaptation in 
various provinces as the country gains 
the capacity to conceptualise and 
implement the required type of 
actions, 

(ii) establishing a centre of knowledge on 
disaster risk reduction through climate 
change adaptation and providing the 
country with the skills and evidence for 
decision-making on effective 
adaptation actions by 2015, 

(iii) within five years, providing local 
committees for natural disaster 
management in high-risk, high-impact 
areas with the capacity and equipment 
to respond to natural disasters 
aggravated by climate change, 
including adherence to regulations, 

(iv) within 10 years, ensuring coordinated 
action by the different community 
committees established under various 
legislations on land and other natural 
resources, jointly with the sector 
responsible for rural development, 
through the promotion of consultation 
forums, including adherence to 
regulations, 

(v) by 2015, operating, quality controlling 
and maintaining an interactive early-
warning decision support system and 
information portal for all metadata, 
research and reports related to climate 
change and disaster risk reduction, 

(vi) by 2015, implementing insurance 
programmes for the risk transfer of 
certain categories of disasters and 

(vii) by 2020, implementing city strategies 
on climate change adaptation for 
disaster risk reduction in at least three 
coastal cities. 

 
The budget required to implement the national 
strategy on disaster risk reduction and climate 
change adaptation over the first five years 
(from 2012 to 2016) of its 25-year lifespan is in 
the order of US$324 million, broken down in 
Table 1 below and further detailed in the 
strategy document annex. An operational plan 
has been drafted to start the implementation of 
ǘƘŜ ǎǘǊŀǘŜƎȅΣ ŎŀƭƭŜŘ ǘƘŜ άLbD/ tƘŀǎŜ LLLΥ 
hǿƴŜǊǎƘƛǇ ŀƴŘ LƳǇƭŜƳŜƴǘŀǘƛƻƴέΦ 

 

Table 1: Strategy on disaster risk reduction and climate change adaptation: First five-year budget 

PILLARS 
BUDGET (THOUSAND US$) 

2012 2013 2014 2015 2016 Total 

I:  Preparing and enabling people 37 140 52 750 53 450 63 300 73 300 279 940 

II:  Capacity-building and 
institutional coordination 2 310 3 035 3 005 4 725 4 450 17 525 

III:  Planning, budgeting and 
financing 425 950 930 930 930 4 165 

IV:  Communication and information 420 850 1 145 1 740 985 5 140 

V:  Building resilience in partnership 
with the private sector 850 1 960 2 530 5 530 5 330 16 200 

Monitoring and evaluation 200 300 300 375 520 1 695 

TOTAL 41 345 59 845 61 360 76 600 85 515 324 665 
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Institutional arrangements 
 
The current institutional arrangements for 
dealing with the impacts of climate change lead 
to parallel decision-making through two 
councils, namely the Sustainable Development 
Council (CONDES), on the one hand (for climate 
change and the environment), and the CCGC, 
on the other hand (for climate change and 
disaster risk). This can result in contradictory 
decisions being presented to the Council of 
Ministers and the President of the Republic, 
and there is no formal system in place to 
prevent this. 
 
Worldwide experience and dominant literature 
hold that climate change entails the following 
four categories of challenges and actions: 
Á Environmental protection, which 

emphasises low carbon development 
through mitigation. 

Á Scientific research and the forecasting of 
events and impacts arising from climate 
change. 

Á Disaster risk management. 
Á Adaptation (how economic and social 

activities can be realised under 
conditions caused by climate change, in 
other words, the prevention of negative 
impacts caused by extreme natural 
phenomena on economic and social 
activities). 

 
While there is interconnectivity among the four 
dimensions, the three last-mentioned 
dimensions (the forecasting of events and 
impacts, disaster risk management, and 
adaptation) are regarded as being more linked 
with the issue of vulnerability reduction. The 
first dimension (low carbon development and 
mitigation) deals with the avoidance of 
stagnation or regression in the economic 
growth of a country (employment generation, 
consumption levels, quality of life, clean energy 
and environmental balance). 
 
Depending on the context of the country, one 
dimension may be revealed or associated with 
two or more of these dimensions. What is 
essential is the reality of the country, its culture 

and governance practice, its existing capacities 
and, most of all, its most pressing problems. 
 
In Mozambique, where it is known that climate 
change impact will expose the country more to 
natural disaster risk in the coming years, 
disaster risk management should be the central 
pillar of the national strategy on climate 
change, at least in the coming 20 to 25 years. 
The strategy could contain four pillars: disaster 
risk management, adaptation, mitigation and 
cross-cutting issues. 
 
The proposal of any institutional arrangement 
should take the following into consideration: 
Á Both disaster risk management and 

environmental management as well as 
adaptation and mitigation are already 
being implemented in Mozambique. In 
some of these spheres, the country 
serves as an example for many other 
countries (particularly in adaptation and 
disaster risk management). 

Á The above therefore implies that 
practices, institutions and structures are 
already in place and functioning and are 
dealing with these issues, albeit with 
deficits in terms of capacity and 
coordination. 

Á The issue of climate change is not limited 
to environmental management or to 
disaster risk management. 

Á In the Mozambican legal and institutional 
framework (CONDES, CCGC, CES, the 
Technical Secretariat for Food Security 
and Nutrition [SETSAN], CCSSSB etc.), by 
law and in practice, a coordinating role in 
respect of the actions demanded by the 
national strategy on climate change does 
not exist. 

 
A look at the organisation and functioning of 
the Government in respect of the above-
mentioned four pillars suggests the following 
distribution of responsibilities and mandates for 
the coordinating entities (inter-ministerial 
councils and commissions) and sectoral 
ministries for the objectives envisaged in each 
pillar to be attained: 
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Table 2: Distribution of responsibilities and mandates 

 

Pillar Objective Components 
Government  
coordinating  

level 

Institu-
tional 

leader-ship 
Key actors 

Disaster risk 
management 

Decrease loss in human lives, goods and 
infrastructure through disaster risk and 
vulnerability reduction. 

- Prevention 
- Evaluation of damage and 

loss 
- Evaluation of risk 
- Protection of infrastructure 
- Protection of people and 

goods 
- Social action 
- Municipal management 
- Organisation and enabling 

of communities 
- Education and preparation 

of new generations 
- Public health 
- Food and nutritional 

security 
- Commercial activity 

CCGC INGC - INGC 
- Citizens and communities, 

including community leaders 
- Local governments 
- Municipalities 
- MMAS/INAS 
- MINED 
- MISAU 
- Academics 
- SETSAN 
- MIC 
- Private sector 
- NGOs 

Adaptation Optimise the production and management of natural 
resources and the building of new infrastructure facing 
the impacts of extreme natural phenomena. 

- Agriculture 
- Fisheries 
- Water 
- Public Works 
- Transport and 

Communication 
- Tourism 
- Energy 
- Mining 
- Forestry and Fauna 

CES MPD - MINAG 
- MOPH 
- MTC 
- MITUR 
- ME 
- MINAG/DNTF 
- MITUR/DNAC 
- MICOA 
- Agents of productive sector 

and infrastructure (public 
and private) 
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Pillar Objective Components 
Government 
coordinating 

level 

Institu-
tional 

leader-ship 
Key actors 

Mitigation and 
low carbon 
develop-ment 

Reduce and avoid damage to the environment due to 
human activity. 

Environmental Management 
Land Administration 
Land Ordening 
Productive sectors (public and 
private): agriculture, fisheries, water, 
public works, transport, tourism, 
energy, mining, forestry 

CONDES MICOA - MICOA 
- MINAG/DNTF 
- MICOA/DNAPOT 
- Agents of productive sector 

and infrastructure (public 
and private) 

Cross-cutting 
issues 

Increase the capacity of the country to forecast 
phenomena and impacts resulting from climate change, 
adequate technological means and resources, and 
information and knowledge. 

Scientific research 
Information management and 
dissemination 
Transfer of technology 
Planning and budgeting for climate 
change 
Policies and legal frameworks 
Financing and negotiation 

CNCT 
 
 

CNCT 
 
 

CNES 

MCT 
MINED 

- INAM 
- Centre of Knowledge on 

Climate Change) 
- Universities 
- ACM 
- INIA 
- MPD 
- Min. of Justice 
- Min. of Finance 
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A practicable and implementable mechanism starting from what already exists and accepted by all 
parties is needed. The current lack of a body or mechanism for operational and financial coordination 
should be addressed through the adoption of a mechanism that goes beyond a ministerial level or 
sector and that represents high political commitment, flexibility, completeness of scope and 
acceptability (consensus), technical ability and impartiality towards directly benefiting sectors. 
 
Such a mechanism could be the existing Inter-Institutional Group for Climate Change, which could be 
institutionalised by law passed by the Council of Ministers and eventually renamed as the Inter-
Institutional Technical Secretariat for Climate Change (STIIMC). It could consist of national directors and 
other senior officials of the ministries and key institutions, such as the INGC, INIA and the Institute of 
Meteorology (INAM). 
 
To give it high political significance and, at the same time, emphasise the centrality of the dimensions of 
environmental management, risk management, and development planning and budgeting for climate 
change, the STIIMC could be chaired by the minister responsible for the sector of environment, assisted 
by two vice-presidents, the director-general of the INGC and a national director from the MPD. 
 
Each of the four pillars could represent a working group within the STIIMC, coordinated by a national 
director from the ministry with a leadership role in the pillar, whereby cross-cutting issues could consist 
of various groups, including research and technology transfer, policies and legal reform, and funding and 
negotiation, which could be coordinated by a national director from the ministry with a leadership role 
in the pillar. 
 
The STIIMC could have a general technical board with the following functions: the coordination and 
technical guidance of the implementation process; the development of proposals and implementation 
plans, the assessment and approval of projects to be implemented and funded under the ENMC, and 
the monitoring of projects implemented within the ENMC. The STIIMC could therefore be responsible 
for ensuring the receipt and use of funds derived from multilateral mechanisms and agreements and 
earmarked for the national strategy. For this purpose, a dedicated account could be opened and 
institutionally based in MPD or MF (as decided by the Government), through which the STIIMC could 
manage project funding. In this way, the STIIMC and the climate change account could work together as 
the implementing entity of climate change projects in the light of international multilateral conventions 
and agreements. This financial arrangement would apply mainly to the multilateral funds and would not 
exclude the existence of other accounts or channels. 
 
The financial mechanism proposed here is an alternative to the mechanism proposed by MICOA in the 
context of the ENMC. It has the following advantages: 
 

Á It is not an institutionalised or customised fund, as is the case in respect of FUNAB, the 
financial sustainability of which is questionable. 

Á It capitalises on the momentum generated at GIIMC level, including the work relationship 
created, and it consolidates the spirit of the institutional coordination that is needed for a 
successful strategy. 

Á It is staff-ready for operation and does not need strengthening in capacity or reform. 
Á It entails less management and fewer administration costs. 
Á It is a more attended, participatory, transparent, flexible process without red tape (it does 

not need any order to deliberate or analyse any proposal for funding). 
Á Both the technical coordination mechanism (STIIMC) and the fund (single account) comply 

with the impartiality required for the sectors implementing ENMC proposed actions. 
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Á It facilitates information and data systematisation, including on projects and funding. 
Á Neither the fund nor the strategy itself has an owner, since they both belong to the 

country. 
 
Figure 1 illustrates the lines of supervision and communication in the context of the proposed 
institutional and financial arrangement. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Proposal for institutional and financial arrangements for dealing with climate change  
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Proposed communication, supervisory and financial structure of the national strategy on climate change 
in Mozambique 
 
The Council of Ministers, in its capacity as the coordinator of economic and social activities, would 
provide strategic and political guidance on the implementation process. The consultation and 
coordination bodies of the Council of Ministers (CONDES, CCGC, CES, CNES and CNCT) would continue, 
each in its own sphere, to produce consensus and advice for the Council of Ministers on the best ways of 
implementing and financing activities and of introducing reform at policy and legal levels. Each would, 
for its pillar, coordinate the process of the implementation of the national strategy. The ministries would 
follow with their national directorates and institutions, including those with specific functions, such as 
the INGC or INAM. 
 
The coordination of implementation and funding would be undertaken by the STIIMC, consisting of 
national directors and other senior officials of the ministries and key institutions, such as the INGC, INIA 
and INAM. The STIIMC would be chaired by a member of the Government (the minister responsible for 
the environmental sector) and assisted by two vice-presidents, the director-general of the INGC and a 
national director from the MPD. To give it wider scope, the STIIMC would have, as permanent guests, 
representatives from the academy, the private sector and civil society. For specific topics, the STIIMC 
would have, as special guests, community representatives and development partners in Mozambique. 
The STIIMC would work with a dedicated account for climate change based in the MPD or MF. 
 
Each of the four pillars would represent a working group within the STIIMC, with the cross-cutting 
working group represented in several. The working groups would be coordinated by a national director 
from the ministry with a leadership role in the pillar. 
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3: PILLAR II:  
CAPACITY-BUILDING AND AWARENESS 

òEducation is the most powerful weapon which you can use to change the world.ó ð Nelson Mandela
9
 

 
The components of capacity-building and awareness creation are organised around the establishment 
of a centre of knowledge on climate change, with the overall vision of strengthening the capacity of 
Mozambicans to deal with the risks and opportunities presented by climate change. 
 
Figure 2 summarises the mission and key goals of such a centre of knowledge on climate change. 
 

 

Figure 2: Mission and key goals for the Centre of Knowledge on Climate Change 

 The demands of addressing climate change are such that officials and policy-makers must constantly 
learn and retain information about an enormous range of topics and issues, which undergo rapid 
change. The only way in which they can do this is to rely on concise, clear, reliable information from 
various sources. A centre of knowledge on climate change would provide this information in an 
organised manner, answer questions from all user groups, undertake research  and provide training 
programmes. 

 

                                                           
9
 Nelson Mandela Centre of Memory, South Africa. 2003. Available: 

http://db.nelsonmandela.org/speeches/pub_view.asp?pg=item&ItemID=NMS909&txtstr=education%2
0is%20the%20most%20powerful. 
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Figure 3 shows the key design features of such a centre of knowledge on climate change, obtained 
through wide stakeholder consultation, as detailed in the main INGC Phase II report. 
 

 

Figure 3: Blueprint for the Centre of Knowledge on Climate Change 

 
Figure 4 summarises the proposed governance structure. Stakeholder consultation and best-practice 
analysis provided input into the envisioning of the centre of knowledge on climate change as an 
autonomous and independent centre to ensure adequate performance over cross-disciplinary and 
cross-functional activities. To enable a quick start-up and reduce costs in the short term, stakeholder 
consensus was reached at the technical level that the centre should be hosted by the President of the 
Academy of Sciences of Mozambique under the tutelage of the Minister of Science and Technology. The 
independence of the centre, in line with its terms of reference and best practices, would be safeguarded 
with the enrolment of independent heads of science and services and with the setting up of the 
proposed governance team. Institutions such as the INGC, INAM, the Ministry of Coordination of 
Environmental Affairs (MICOA), the Ministry of Agriculture (MINAG), the National Directorate of Water 
(DNA) in the Ministry of Public Works and Housing would all be considered clients of the centre. In 
terms of physical premises, the hub-and-spoke model was preferred, with a lean, central office in 
Maputo and three additional teams in different provinces. 
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Figure 4: Governance model for the Centre of Knowledge on Climate Change 

 The Supervisory Board (1A) would be the core body in overseeing the activities of such a centre of 
knowledge on climate change, meeting twice a year. The Executive Management team (1B) would be 
independent and staffed with high-performing individuals in their fields. The Advisory Councils (1C) 
ǿƻǳƭŘ ǎǳǇǇƻǊǘ ǘƘŜ ŎŜƴǘǊŜΩǎ ŀŎǘƛǾƛǘȅ ŀƴŘ ǇƭŀƴƴƛƴƎ ǇǊƻŎŜǎǎŜǎ ǿƛǘƘ ǘŜŎƘƴƛŎŀƭ ŎƻǳƴǎŜƭΦ 

 
 
The centre of knowledge on climate change would have the following four goals: awareness raising; 
scientific research; education and training; and advisory services. Short and long-term activities have 
been defined for each of these goals in order to reach clear, measurable targets, as outlined in Figure 5. 
Three training modules have been worked out, which, once the centre of knowledge on climate change 
is legally established, could be among the first activities to start. 
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Figure 5: Short-term activities and clear, measurable targets set for each of the four goals of the Centre of 
Knowledge on Climate Change 
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In terms of the financial structure, the centre of knowledge on climate change would be designed in 
such a way as to guarantee its financial viability with minimal government or donor support, while, at 
the same time, guaranteeing high-quality performance. The key principle to achieving this financial 
autonomy would be to develop a flexible structure, with funding decided on a project-by-project basis 
and with projects being developed leveraging on external staff from partner institutions. Naturally, in 
the start-up and build-up phases, financial autonomy would not be entirely possible. As a result, after an 
initial set-up phase funded by generic sources, the centre should become financially sustainable with 
project funding and direct revenues from services within the space of three years. Figure 6 shows the 
pro forma profit-and-loss (P&L) statement, with the first stable year in 2014 based on a certain scenario 
of annual activities by the centre. 
 

 
 

Figure 6: P&L statement for the Centre of Knowledge on Climate Change, based on a scenario by the second 
year, of four large and six small research projects, four advisory studies and 1 000 people attending 
professional programmes 

 A slower evolution scenario would lead to a downward adjustment of the P&L statement and a later 
first stable year. 

 
Underlying all the activities of the centre of knowledge on climate change would be a web-based 
information portal and a GeoNode site10, which would make all metadata and outputs of the INGC 
climate change projects of Phases I and II and of the future Phase III accessible and provide tools for 
data sharing (Figure 7). Different user groups (such as scientists and the private sector but also children) 
would have different access levels, depending on their needs. Key early-warning staff would have access 
to an interactive decision support system that, for example, simulates river discharge based on climate 
change and upstream development scenarios and that contains flood hazard analysis, and vulnerability 
and impact mapping. 
  
                                                           

10
 Designed and established in INGC Phase II by the World Bank Open Data for Resilience Initiative. 
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Figure 7: Information portal for the Centre of Knowledge on Climate Change on disaster risk reduction and 
climate change adaptation accessible to the public and other user groups, with varying levels of 
authorisation 

 Storylines were developed through the Google Earth platform to help guide viewers through project 
results, from understanding climate risks and vulnerability to identifying adaptation measures and 
mainstreaming response. The site aims to promote broad collaboration among institutions and 
integrate various information initiatives. The branding of the site will change when its management is 
taken over by the centre of knowledge on climate change. The portal is still in draft form and should be 
publicised in the third quarter of 2012. 
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Box 1: The Centre of Knowledge on Climate Change would provide easy access to climate change information 
and answers to key questions for all interested parties. The following are some examples of such key 
questions: 

 
ǐ What is the projected impact of climate change on Northern, Central and Southern Mozambique by 

2030 and 2060 in terms of water availability, agriculture, floods, droughts, cyclones and sea-level 
rise? 

 
ǐ What are the threats to food production and what are the solutions? 
ǐ Do we continue to encourage drought-resistant crop development in, for example, the Limpopo 

area? Where else should we encourage this? Given climate change, do our agricultural plans still 
make sense? 

ǐ Given our population growth and increasing demands on land and water, how can we increase 
agricultural yields under conditions of less water availability, more saline intrusion, higher 
temperatures, unpredictable rainfall, less fertile soils and more erosion? 

 
ǐ How do we protect this part of the coast? What do we add to our provincial and municipal 

planning? Where are we most at risk in our city? What is the magnitude of the problem? 
ǐ What can we do now to protect our city and citizens? What standards should we apply? 
ǐ What should we do in the next five years to protect our city and develop opportunities? 
ǐ If three to four events occur simultaneously, what (additional) early-warning and response 

mechanisms should be in place to deal with them? How can we better forecast such events? 
 
ǐ How do we know if our investment is safe? What is the needed investment to ensure adaptation to 

climate change in priority high-risk, high-impact areas and what role can the private sector play in 
this investment? How does the (co-) financing of adaptation measures help private-sector companies 
to achieve their strategic aims? What are the barriers to sustainable investment and how can the 
Government of Mozambique facilitate such investment? 

 
ǐ Where do we want to be in 10 yearsõ time in terms of protecting Mozambique against climate 

change and benefiting from opportunities that this creates? What should be the main pillars and 
plans on which response to climate change should be based? How can we encourage sustainable 
investment in Mozambique (in the north, the south and the centre) to ensure adaptation to climate 
change? How do we inform and prepare people at community level for future climate change? 
What are their questions and concerns? What performance measures should we put in place for all 
these adaptation measures? How can we avoid skills, information and facilities being lost through 
over-dependence on single individuals and disorganised databases scattered across spatially 
separated institutions? 

 
ǐ If I have a question related to climate change in Mozambique, where do I go? How do I know what 

other countries are doing to prepare for this type of risk? What is Mozambique doing in terms of, for 
example, research, adaptation and policies? What is the Government of Mozambique doing? 

ǐ If I want to learn how I can incorporate climate change risks into my planning, where do I go? 
ǐ If I want to include climate change in my studies and career, where do I go? 
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4: PILLAR III: IMPLEMENTATION OF ADAPTATION 

The third pillar of INGC Phase II project 
concerns the identification and costing of 
priority adaptation options in high-risk, high-
impact areas so that implementation can start 
as soon as funding is made available by the 
international community and the Government 
of Mozambique. The sections that follow 
outline five specific themes: key adaptation 

measures for coastal protection (III a); the 
economic rationale for the immediate start of 
preparing cities (III b) for climate change; key 
adaptation measures for both water (III c) and 
agriculture (food security) (III d); and the 
potential of engaging the private sector (III e) in 
climate change adaptation in Mozambique. 

 

Figure 8: Nacala area, 2011: Example of infrastructure at high risk of coastal climate change impacts 
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4.1 THEME III A:  COASTAL PROTECTION 

òIt is not only for what we do that we are held responsible, but also for what we do not do.ó ð Molière 

 
aƻȊŀƳōƛǉǳŜΩǎ Ŏƻŀǎǘŀƭ ȊƻƴŜ ƛǎ particularly vulnerable to the expected impacts of climate change 
because of its vast low-lying coastal plains with deltas and soft, erodible sections, its high population 
concentrations in close proximity to the sea, its poverty, its low capacity to defend infrastructure, its 
inadequate and ageing coastal defences and its susceptibility to cyclone activity. The combination of 
extreme events, in other words, sea storms occurring during high tides in conjunction with sea-level rise 
(SLR), will have by far the greatest impacts on disaster risk in Mozambique and will be the events that 
will increasingly overwhelm existing infrastructure (Theron et al., 2010).  In Mozambique, some 7.7 
million people live in coastal districts11. 
 
The most important drivers of risk to coastal erosion and flooding are waves, tides, SLR and increased 
storminess. Based on the assessment of these drivers, hazards and impacts (INGC Phase II, 2012), it is 
expected that the increase in disaster risk along the coastline will occur progressively. The consequences 
of the impacts are, however, expected to increase exponentially. 
 
The coastal protection study determined the levels of coastal vulnerability of and the potential impacts 
of SLR and more extreme weather events on the following 11 high-risk cities and towns along the coast: 
tƻƴǘŀ ŘΩhǳǊƻΤ aŀǇǳǘƻκaŀǘƻƭŀΤ ·ŀƛ-Xai beach; Tofu/Barra; Maxixe/Inhambane; Vilankulos; Beira; 
Quelimane; Ilha de Mozambique; Nacala; and Pemba. Specific implications for tourism and industry in 
each of the 11 locations were identified and recommendations were given on the interventions needed 
to protect people and infrastructure from the increasingly extreme weather events and SLR. 
 
DƛǾŜƴ ƛǘǎ ǇƻǘŜƴǘƛŀƭ ƛƳǇƭƛŎŀǘƛƻƴǎ ŦƻǊ aƻȊŀƳōƛǉǳŜΩǎ Ŏƻŀǎǘŀƭ Ǉƭŀƴǎ ŀƴŘ ƛƴǾŜǎǘƳŜƴǘǎΣ ǘƘŜ INGC Phase II 
coastal protection study was peer reviewed by national and international experts in an exercise led by 
the Academy of Sciences of Mozambique. 
 
SLR and coastal flooding scenarios 
 
In order to quantify hazards and find ways of reducing risks and deriving practical adaptation measures, 
it is necessary to forecast the coastal response and severity of impacts. To this end and given the lack of 
historical data and information along the Mozambican coastline, three scenarios were defined to 
establish the hazard levels at specific sites in terms of possible flooding due to 

Á extreme inshore sea-water levels, resulting in the flooding and inundation of low-lying 
areas, 

Á changes in cyclone characteristics, winds and wave regimes, resulting in direct wave 
impacts, 

Á the coastal erosion and under-scouring of, for example, the foundations of structures 
located at the sea front, 

Á system complexities, thresholds and non-linearities related to, for example, sand 
transport and 

                                                           
11

 Source: INE. In 2007, 6,969,754 people lived in coastal districts: 3,036,787 in the South (63% of the 
ǇǊƻǾƛƴŎŜǎΩ ǇƻǇǳƭŀǘƛƻƴύΤ нΣлрнΣсоу ƛƴ ǘƘŜ /ŜƴǘŜǊ όот҈ ƻŦ ǘƘŜ ǇǊƻǾƛƴŎŜǎΩ ǇƻǇǳƭŀǘƛƻƴύΤ мΣуулΣонф ƛƴ ǘƘŜ 
bƻǊǘƘ όоп҈ ƻŦ ǘƘŜ ǇǊƻǾƛƴŎŜǎΩ ǇƻǇǳƭŀǘƛƻƴύΦ !ǎǎǳƳƛƴƎ ŀƴ ŀƴƴǳŀƭ ǇƻǇǳƭŀǘƛƻƴ ƎǊƻǿǘh of 2%, by 2012 the 
total population living in coastal districts will be approximately 7,695,170. 
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Á a combination of extreme events, such as sea storms during high tides plus SLR. 
 
The three SLR scenarios are detailed in Annex 1, as are the consequences for the cities of Maputo, Beira 
and Pemba in terms of the vulnerability of infrastructure situated below certain elevation levels (+5 m, 
+8 m and +10 m relative to mean sea level [MSL]). 
 
The implications of the low, medium and high SLR scenarios were mapped for the cities and towns in 
the 11 areas shown in Figure 9 to obtain first-level identification of the low, medium and high hazard 
areas in these cities. Figure 9 shows that virtually all areas (from sheltered to exposed locations) below 
the +5 m contour in these cities are already at risk from the low flooding scenario. 
 

 

Figure 9: Low, medium and high SLR scenarios 

 As can be seen from Figure 9, three contour lines ς +5 m, +8 m and +10 m ς relative to MSL derived 
from satellite imagery are roughly associated with the three flooding (SLR) scenarios for each city or 
town. 

 Infrastructure and people located in exposed (unsheltered) areas between the +8 m and +10 m contour 
(elevation) lines are generally vulnerable only in the high (worst case) SLR scenario of mean high-water 
spring (MHWS) plus a wind, wave and atmospheric set up (a total of 2 m) of a +3 m wave run-up and a 
+2 m SLR. 

 Infrastructure and people located in areas between the +5 m and +8 m contour lines are only semi-
exposed to direct wave impact but are still vulnerable in the best estimate (most likely) scenario of 
MHWS plus a wind, wave and atmospheric set up of a +1.5 m wave run-up and a 1 m SLR by 2100 (or a 
0.3 m to 0.5 m SLR by 2050). 
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 Infrastructure and people located in areas below the +5 m contour line are already highly vulnerable to 
extreme events during MHWS and with the low (best case) scenario of 0.5 m SLR by 2100, even 
without considering wave run-up. 

 

Box 2: SLR global trends 

 
A comparison of minimum and maximum estimates of global SLR by 2100 shows that, while the 2007 
IPPC fourth assessment report predicts an approximate 0.4 m SLR by 2100, post-2007 studies (Milne et al., 
2009; Nicholls & Cazenave, 2010; Pfeffer et al., 2008; SWIPA, 2011) give an overall range of an 
approximate +0.5 m to +2 m SLR by 2100, as also found in various reviews (Fletcher, 2009; Theron & 
Rossouw, 2009). 
 
The increased melting and breaking up of the ice shelf in Greenland and the West Antarctic are red flags 
suggesting that actual changes in sea level are tracking the upper-limit accelerating sea-level scenarios and 
need to be taken seriously. 
 
It is therefore concluded that the best estimate (mid-scenario) for SLR by 2100 is around +1 m, with a 
plausible worst case scenario of +2 m and a best case scenario of +0.5 m. The corresponding best estimate 
(mid-scenario) projection for 2050 is a +0.3 m to +0.5 m SLR. 

 

 
Coastal vulnerability index 
 
To determine the most vulnerable sections along the Mozambican coast to flooding and inundation, a 
first-level assessment was conducted for the entire Mozambican coastline based on the following nine 
parameters: topographic elevation; distance to urban infrastructure; geology; geomorphology; land 
cover; tidal range; maximum offshore wave height (National Centers for Environmental Prediction); 
erosion and accretion; and cyclone occurrence. Coastal points were defined along the entire 
Mozambican coast at 1 km intervals and the results were recorded at these intervals. 
 
A more detailed vulnerability index was drawn up and an assessment was done for 11 selected areas at 
approximately 10 points over a stretch of approximately 10 km per site based on a comprehensive set 
of 14 hazard drivers and vulnerability indicators. The potential effect of different scenarios (in other 
words, with an SLR of +0.5 m, +1 m and +2 m, with or without cyclones and with or without increased 
storminess or wave run-up) on each of the 14 vulnerability indicators was assessed for each shoreline 
location point. Annex 3 summarises the 14 vulnerability indicators and the different scenarios. 
 
The INGC Phase II report on coastal protection provides the results for all the cities and towns in the 11 
areas. It is concerning to note that almost all the points at the study sites are rated as having from 
medium or yellow vulnerability (for the present case and low SLR scenarios A1 to B4 [Figure 10A]) to 
some very high vulnerability (for the high SLR scenarios D3 and D4 [Figure 10C]). 
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Figure 10A, Figure 10B and Figure 10C show the vulnerability ratings for Beira. The analysis shows which 
ǎŜŎǘƛƻƴǎ ƻŦ ǘƘƛǎ ǇŀǊǘ ƻŦ .ŜƛǊŀΩǎ ŎƻŀǎǘƭƛƴŜ ŀǊŜ ǘƘŜ Ƴƻǎǘ ǾǳƭƴŜǊŀōƭŜ ŀƴŘ Ƙƻǿ ǾǳƭƴŜǊŀōƛƭƛǘȅ ŎƘŀƴƎŜǎ ǿƛǘƘ ǘƘŜ 
different SLR scenarios. 
 

 

Figure 10A: Beira coastal section (17 measuring points, 17 km): Vulnerability rating for scenario A, i.e. no climate 
change and no cyclones, for each of 14 parameters 

 As can be seen from Figure 10A, the total average vulnerability of all 14 parameters combined (top left 
corner) for Beira today is yellow (medium, category 2 to 3). Vulnerability as measured by individual 
criteria, such as elevation, ground cover and the height of protective buffers, is already very high. 

 Vulnerability is measured on a scale of 1 to 5, with 1 being the lowest vulnerability (blue) and 5 being 
the highest vulnerability (purple). 
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Figure 10B: Beira coastal section (17 measuring points, 17 km): Vulnerability rating for the best estimate SLR 
scenario C3, i.e. a +0.3 m to +0.5 m SLR by 2050 or a +1 m SLR by 2100 plus cyclones and a +1.5 m 
wave run-up. 

 The analysis shows the level of vulnerability of each section of this part of the coast for each of 14 
parameters and how vulnerability increases compared to no climate change (Figure 10A). 

 As can be seen from Figure 10B, the overall vulnerability of all 14 parameters combined (top left 
corner) for Beira increases to red under scenario C3. 

 Vulnerability is measured on a scale of 1 to 5, with 1 being the lowest vulnerability (blue) and 5 being 
the highest vulnerability (purple). 
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Figure 10C: Beira coastal section (17 measuring points, 17 km): Vulnerability rating for the worst case SLR scenario 
D4, i.e. a 1 m SLR by 2050 or a 2 m SLR by 2100 plus cyclones and 3 m wave run-up 

 As can be seen from Figure 10C, the overall vulnerability of all 14 parameters combined (top left 
corner) for Beira increases to purple and red under scenario D4. 

 Vulnerability is measured on a scale of 1 to 5, with 1 being the lowest vulnerability (blue) and 5 being 
the highest vulnerability (purple). 
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Figure 11 shows the vulnerability comparison for the 12 cities and towns under the most likely SLR 
scenario plus cyclones and an increase in storminess (scenario C4). 

 

 

Figure 11: Comparison of the vulnerabilities of 12 towns and cities for the most likely future case scenario C4, i.e. 
a 30 m to 50 cm SLR by 2050 or a 1 m SLR by 2100 plus cyclones and increased storminess 

 As can be seen from Figure 11, the most vulnerable city is Beira, followed by Tofu, Pemba, Xai-Xai 
ōŜŀŎƘΣ aŀǇǳǘƻΣ tƻƴǘŀ ŘΩhǳǊƻ ŀƴd Vilanculos. The least vulnerable towns are generally Maxixe, 
Quelimane and Nacala. As indicated by the yellow bars, some of the towns will, on average, be highly 
vulnerable (with a score of 3 to 4) to the impact of climate change, while, as indicated by the red bars, 
every town will have at least some location that is highly vulnerable to the impact of climate change. 

 

 
 
 
 
Priority coastal adaptation measures 
 
A comprehensive literature review led to the identification of a number of management options and 
soft and hard coastal engineering methods available to protect the shoreline. By considering the coastal 
processes and characteristics of the study area and the factors governing suitability for coastal 
development, various potential response options were identified for each of the studied cities and 
towns. 
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The examples in Figures 12 to 19 summarise the priority adaptation measures for the cities and towns 
of Beira, Maputo and Pemba. The complete description of each measure and the recommendations for 
tƻƴǘŀ ŘΩhǳǊƻΣ ·ŀƛ-Xai beach, Tofu/Barra, Quelimane, Ilha de Mocambique, Maxixe/Inhambane, 
Vilanculos and Nacala are contained in the INGC Phase II report on coastal protection. 
 
.

 

Figure 12: Beira: Estimated contours (+5 m, +8 m and +10 m to MSL) 

 As can be seen from Figure 12, without intervention, most of Beira is already at extreme risk of 
flooding and only the high area a few kilometres inland to the north would really be at low risk. Where 
possible, new developments should therefore be located above the +8 m MSL level to offer protection 
against a combination of a cyclone at spring tide (with a +4.9 m MSL reach) with wave run-up of +1.5 
m at a +1 m SLR. In the absence of appropriate adaptation measures, critical infrastructure should be 
built above the +10 m MSL level. 

 

The main considerations in choosing between the options are effectiveness in adapting to expected 
climate change impacts, environmental aspects, costs and, possibly, whether an option has a dual 
purpose in also addressing possible existing background coastal erosion problems. Impaired beach (and 
possible inter-tidal rocky area) usage and aesthetic impacts should also be assessed. 
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Figure 13: Beira: Coastal adaptation plan summarising the preferred adaptation options along each 0.5 km 
section of the western, southern and south-eastern Beira coast 

 As can be seen from Figure 13, the red numbers indicate the suggested order of priority. The measures 
found to be most appropriate include four management options (labelled A1 to A4), three soft-
engineering or restoration measures (B1, B2 and B3), four hard-engineering and armouring options 
(C1s, C1r, C2 and C5) and two options more suitable for low to moderate wave energy sites (C11 and 
C12). 

 

Box 3: Sea ports 

 
By their nature, ports are located as close to the water as possible and therefore often in low-lying areas. By 
recommending that ports, as national key infrastructure facilities and as having design lifespans extending 
from 50 to 100 years, be located above the +8.5 m MSL in Maputo and above the +10.0 m MSL in Beira, 
it means that, for example, the design of the foundation structure and layout should allow for the future 
heightening of the quays, wharfs and adjacent infrastructure. It does not mean that the ports should be 
relocated to higher areas, which would render them inoperable. 
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Figure 14: Western Beira: Adaptation and coastal protection options based on general criteria, local site 
characteristics and current use or value 

 As can be seen from Figure 14, the preferred option for the mangrove or wetland and informal 
settlement area between markers 2449 and 2451 (the Ponta Gea-Cabedelo area, marked as priority 
no. 1 for Beira) is (B3) management actions such as (A3) alternative developments in safe areas, 
zoning, and (A1) accept and retreat. The landward edge of this mangrove wetland area, as indicated 
by the dashed orange line, should eventually be protected preferably by a rock revetment (C1r) (or, 
potentially, by a concrete sea wall (C1s), if affordable) 

 Existing infrastructure is already too low (in other words, it excludes SLR) and therefore needs to be 
upgraded and maintained as a matter of urgency. Quay walls, wharfs, storage areas, transport 
infrastructure etc. located in the vicinity of existing Beira port infrastructure (marked as priority no. 3 
for Beira) will have to be raised in stages to an estimated level of at least +7.4 m MSL by 2100. This 
level will have to be revised at, for example, 10-year intervals, as more accurate SLR projections 
become available in the future. The protecting sea walls will have to be similarly raised, where 
possible, or new walls should be constructed. 

 
One of the impacts of SLR is that waves will reach further inland than at present, which implies that 
coastal development set-back lines (of which few exist) must be defined or, where they exist, must be 
adjusted. A coastal development set-back line is the line landward of which fixed structures (such as 
houses and roads) can be built with reasonable safety against the physical impacts of coastal processes 
(such as sea storms, wave erosion and run-up). In other words, coastal set-back lines can be used to 
identify infrastructure located too close to the sea and therefore vulnerable to damage, allowing for the 
design of strengthening measures. In addition, coastal set-back lines will help to determine areas of low 
vulnerability, which will aid the design and location of new developments and infrastructure in low-risk 
areas. 

N 
ҧ 
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Factors that co-determine the location of coastal set-back lines are storm wave run-up elevations and 
the extent of shoreline retreat due to erosion. The Mozambican coastline includes many sandy areas, 
which mostly have no hard protection and on which cyclone-generated waves could impact. This leads 
to a high potential for the erosion of these sandy coastlines. Wave run-up is also an important factor to 
take into consideration when determining set-back lines. During the 2007 storm in Kwazulu-Natal (on 
the South African east coast, located approximately 1 000 km south of Mozambique), for example, the 
maximum wave run-up was approximately 7 m as a result of wave heights of about 8.5 m. The coastline 
retreated by approximately 100 m in some locations due to coastal erosion caused by this storm. It was 
calculated that, in the event of a +1 m SLR, a wave height of 24% less than the 2007 Kwazulu-Natal 
storm would result in similar wave run-up elevations. This is alarming in that the return period of the 
2007 event in terms of high wave run-up would effectively be subject to a six-fold reduction. In other 
words, statistically, such impacts are likely to occur six times as often in the long run due to an SLR of 
+1 m. 
 
Wave run-up and erosion are, in turn, influenced by the amount of SLR that is expected, projected 
increases in storminess and the elevation (thus also location) of coastal areas in relation to sea-water 
flooding levels. 
 
The cities of Maputo and Beira both contain extensive infrastructure and development within the 
coastal zone, which is potentially subject to climate change impact. For each city and for each of the SLR 
scenarios developed, an SLR coastal erosion model (Annex 2) was employed to quantify the potential 
erosion resulting from SLR. 
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An example of the calculated potential erosion and recommended set-back lines at several locations 
along the Beira shoreline is given in Table 3 below for the three SLR scenarios (of +0.5 m, +1 m and 
+2 m). A similar exercise was done for Maputo (contained in the INGC Phase II report on coastal 
protection). 
 

Table 3: Example quantification of coastal erosion set-back lines for Beira for three SLR scenarios. Infrastructure 
located seaward of these set-back lines is considered too close to the sea and therefore vulnerable to 
damage. 

 
As can be seen from Table 3, the total SLR erosion set back12 for Beira thus ranges from 40 m to 570 m, 
depending on the alongshore location (erodibility, slope and wave exposure) and SLR scenario. These 
set-back distances are only a conservative first-order estimate to consider for the long-term planning of 
new developments or of major redevelopment of the coastal strip. Better topographic input data are 
needed if more detailed or accurate results are required. 
 

                                                           
12

 The erosion set-back lines in Table 1 relate to only one component of the risk factors that potentially 
impact on development and is expressed as a horizontal distance from the high-water mark. Other 
components that influence the recommended total set-back line (expressed as an elevation, in other 
words along the +8 m contour) include the SLR and storm-wave run-up. Both the erosion set-back lines 
(horizontal distance) and the recommended total set-back line (with an elevation above MSL) are 
estimates and need to be firmed up through field surveys. The position of the total set-back line will 
furthermore be influenced by the (adaptation) interventions implemented. 

GPS point (corresponding to 
yellow pins on maps in Fig. 13 and 
Fig. 14 above) 

Beira set-back lines ς summary 

SLR 
(m) 

Erosion due to SLR 
(m) 

Erosion set back, 
including SLR (m) 

2440 0 0 40 

2440 0.5 130 170 

2440 1 260 300 

2440 2 530 570 

2444.5 0 0 40 

2444.5 0.5 50 90 

2444.5 1 110 150 

2444.5 2 120 260 

2450 0 0 40 

2450 0.5 110 150 

2450 1 220 260 

2450 2 450 490 

2451 to 2455 0 0 40 

2451 to 2455 0.5 10 50 

2451 to 2455 1 20 60 

2451 to 2455 2 30 70 
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Figure 15A: Maputo-Costa do Sol area: Estimated contour lines 

 As can be seen from Figure 15A, many areas along the Maputo coastal edge are low-lying and thus 
vulnerable to the effects of climate change. The most vulnerable area in the short term is the 
approximately 6 km stretch of coastal road along the beachfront up to Costa Do Sol. Without 
intervention, infrastructure and people located in the areas below the +5 m contour line are already 
very vulnerable to extreme events during MHWS (which occurs approximately every 14 days) and in 
the low climate change scenario of 0.5 m SLR by 2100, even without considering wave run-up. 
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Figure 15B: Maputo port area: Estimated contour lines 

 As can be seen from Figure 15B, many of the existing Maputo port and adjacent developed areas are 
located below the estimated +5 m MSL contour position. They are therefore already considered 
vulnerable to extreme events during MHWS (which occurs approximately every 14 days) and in the low 
climate change scenario of 0.5 m SLR by 2100, even without considering wave run-up. 
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Figure 16: Eastern Maputo, including the Costa do Sol area: Intervention priorities no. 1 and no. 3 for Maputo 

 As can be seen from Figure 16, management decision options (A1, A3 and A4) are the most sustainable 
and ultimately less costly options here, along with several soft-engineering options. 
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Figure 17: Western Maputo: Recommended adaptation and coastal protection options 

 As can be seen from Figure 17, existing infrastructure is already too low in places (in other words, 
under present conditions, excluding SLR) and therefore needs to be upgraded and maintained as a 
matter of urgency (priority no. 2 for Maputo). Quay walls, wharfs, storage areas, transport 
infrastructure etc. located near existing port infrastructure will have to be raised in stages. The 
protecting sea walls will have to be similarly raised, where possible, or new walls will have to be 
constructed. It is recommended that the design of future port expansion works or refurbishment of 
existing infrastructure should include the option of the future heightening of the structures in stages to 
at least the +6 m MSL and, ideally, to the +8.5 m MSL level by 2100. 

 The western portion of the port area (from point no. 3977 westwards, marked as priority no. 5) and the 
river shoreline further inland are not vulnerable to wave set-up or run-up. Potentially, the design 
flooding level along these areas could be as low as +4.5 m MSL for sea flooding events. However, the 
joint effects of an extreme river flood (not within the scope of this study) with high inshore sea-water 
levels (both resulting from a cyclone) could forseeably result in higher flooding levels. It is also more 
practical to have all port infrastructure at the same ground level, where possible. The +6 m MSL design 
level is therefore also recommended for these areas. These levels should be reviewed as accurate river 
flooding levels and more accurate SLR projections become available in the future. 

 A practical, quick-win solution to the erosion of this important section of the coastline is to collaborate 
with the Port of Maputo on sand dredging. The port entrance channel is dredged regularly to keep it 
deep enough and the sediments are dumped in deeper water away from the shoreline. The erosion 
problems could be alleviated, however, if suitable dredged sediments were, instead, returned to the 
shoreline. Details are contained in the INGC Phase II report on coastal protection. 

N 
ҧ 
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Figure 18: Pemba port area: Estimated contour lines 

 As can be seen from Figure 18, the Pemba peninsula provides only partial protection from waves and 
sea-water flooding when a cyclone moves inland across Pemba and significant local water level set ups 
and local wave run-ups can therefore occur. Many of the informal settlements in the Porto Amelia area 
are located between the normal high-tide line and less than 5 m above MSL, which makes this area 
particularly vulnerable to flooding from the sea. At the north-western tip of the city, the highly 
vulnerable village of Paquite is already regularly threatened by sea inundation. 

 Although it might not appear so at first glance, the current infrastructure at the port is relatively 
vulnerable to expected climate change impacts in conjunction with a cyclone moving over the bay. 

 The eastern and northern shores of Pemba outside the bay are exposed to cyclone waves approaching 
from the north-east or north. Along these more exposed shores, the intermediate safety hazard level of 
+9 m MSL is appropriate for the planning and management of infrastructure with a design life of less 
than 50 years (for a +1 m SLR by 2100 and a 3 m storm run-up during cyclones). Inside Pemba Bay, 
areas below the +8 m contour will be in danger of being flooded with a 1 m SLR by 2100 plus a run-up 
of +1.5 m during cyclonic events. The flooding level of +8 m MSL is appropriate for infrastructure along 
the bay shoreline with a design life of less than 50 years. 

Informal settlements 
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Figure 19:  Pemba: Recommended adaptation and coastal protection options 

 As can be seen from Figure 19, zoning (A1) is recommended to prevent development from taking place 
in the hazard zone (priority no. 1). The no-development zone for the bay shoreline area (from no. 522 
to no. 528) is typically above the + 8 m MSL contour level, while, outside Pemba Bay (from Porto 
Amelia to no. 544), the level of +9 m MSL and a minimum of 100 m from the high-water mark are 
appropriate in all instances. 

 Actively rehabilitating and managing the foredunes (adaptation option B2) are also a practical and 
inexpensive way of preventing damage to the coastline along the northern and eastern coasts of 
Pemba. The options of forming public-private partnerships could also be considered. 

 New developments should be designed to cater for the identified climate change factors and to assist 
the municipality with the implementation of the required adaptation works. Harbour development in 
the deep bay could also boost income to offset coastal protection costs. 

 Options C1s and A4 are the only practical suggestions for the port area. The design of future port 
expansion works or refurbishment of existing infrastructure should include the option of the future 
heightening of the structures in stages to the +9 m MSL level by 2100. This level should be reviewed at 
10-year intervals as more accurate SLR projections become available in the future. 
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Municipal reactions 
 
During 2011, the INGC engaged with the municipalities of the key study sites in the form of workshops 
and missions. The aim was to discuss the preliminary findings and their implications with the municipal 
officials and role-players responsible for the technical and/or management aspects of the coastal areas 
within the specific municipal areas. The most important outcomes of these discussions are summarised 
in Box 4. 
 
 
 

Box 4: Main points from discussions with municipalities on coastal climate change risks, June to August 2011 

 
The current municipal structure plans do incorporate general environmental issues but do not specifically 
consider climate change issues. 
 
Common to all the interaction was a request to disseminate the results of the study to a broader stakeholder 
base. 
 
At all the meetings, the technical municipal staff found the information to be relevant for current and future 
structure plans and were willing to use the results of the study. 
 
Validation must be obtained from the state and the provinces before implementation can be achieved. 
Higher-level municipal authorities and other decision-makers therefore have to be engaged to facilitate the 
successful incorporation of the findings and the recommendations on current and future structure plans. 
 
There is a critical shortage of skills and management capacity at both a technical and an administrative 
level. The need for active development and for the transfer of technology and skills was highlighted in all 
cases. 
 
Various studies and overlapping initiatives are taking place within the study area. The municipal officials 
highlighted the need to coordinate and align these to avoid confusion and the duplication of efforts and to 
avoid conflicting recommendations. 
 
Some of the actions required to adapt to climate change may be costly and may not be supportable by the 
municipalities. It was indicated that there is a high potential for public-private partnerships in all the coastal 
municipalities and that this type of cost-sharing mechanism should be considered in the assessment of or 
request for development proposals. 

 

 
  



 
 
 
 
 

 October 2012, p 55 

 
Costs of coastal adaptation priorities 
 
The costs for Beira and Maputo, excluding the 
management options, are summarised in 
Annex 4. The minimum costs for the soft and 
hard-engineering measures combined 
(excluding the management options) for Beira 
are estimated at US$32 million and, for 
Maputo, at US$59 million. The maximum costs 
are 10 times these amounts. Final costing can 
be confirmed only once site-specific 
engineering designs and environmental 
investigations have been carried out. 
 
Note that the recommended first priority for 
Beira is alternative development in a safe 
location for the present informal settlement in 
the wetland area, plus rezoning of this area. 
This is a management option for which no cost 
estimations were made. The reason for this is 
that an in-depth socio-economic study is 
needed to determine the costs of the many 
external and socio-economic factors involved in 
implementing such recommendations versus 
direct and indirect benefits (and future cost 
savings). 
 
 
General recommendations 
 
In addition to the site-specific adaptation 
options, the following measures are strongly 
recommended: 
 
(i) The implementation of integrated 

coastal planning and management 
 
Most of the response options follow an 
integrated coastal planning approach, which is 
in line with strategic principles and best-
practice guidelines in terms of coastal 
management and response to climate change. 
Management decisions will go a long way to 
reducing the need for constructing expensive 
coastal defences in many instances, especially 
in the long term. The following are some 
examples of such decisions: 
 

Plan any coastal construction so that it is a safe 
distance away from the high-water mark and 
reinstate natural defence mechanisms, with the 
necessary environmental authorisation. 
 
Undertake a holistic approach through the 
development and implementation of coastal 
management programmes that incorporate 
shoreline management plans. 
 
Establish a coastal development set-back line 
that is designed to protect both the natural 
environment from encroachment by buildings 
and beachfront developments from the effects 
of storms and accelerated coastal erosion. 
 
Protect the integrity of buffer dune systems, 
which should be vegetated with appropriate 
dune species as per the original natural zones 
and be maintained. 
 
Maintain or, even better, increase the volume 
of the sand reservoir stored in the dune system. 
 
Protect, restore and maintain natural systems, 
such as mangroves and coral reefs. 
 
(ii) The finding of opportunities for public-

private partnerships 
 
Many opportunities for entering into design-
and-build-type public-private partnerships with 
the potential of co-funding the implementation 
of the more costly hard-engineering adaptation 
options exist. 
 
(iii) The continuation of active 

engagement and communication with 
stakeholders to disseminate outputs 
and facilitate uptake 

 
Leaders should be encouraged to implement 
the prioritised no-regret adaptation measures 
as soon as possible. In most cases, this means 
adhering to sound planning and design 
principles and incorporating the results of the 
studies into current and future plans, such as 
municipal structure plans and public and 
privately funded development plans. Approved 
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coastal development plans should be revised to 
ensure that the relevant climate-change-
related factors are taken into consideration and 
that private developers are aware of the 
potential risks of not taking a precautionary 
approach. 
 

(iv) The dissemination of knowledge and 
the provision of decision support 

 
To enable informed, evidence-based decision-
making, a dissemination strategy should be 
carried out to ensure the effective 
dissemination of the results of this study at 
national, provincial and municipal levels. An 
information and education drive should be 
started to raise wider local population 
awareness. The centre of knowledge on climate 
change should provide research and advisory 
services and decision support tools, such as 
maps, GIS databases and reports, and practical 
rule-based guidelines for use by the coastal 
management communities should be 
developed. Formal climate change adaptation-
related skills development programmes at all 
decision support levels (management, 
administration and technical levels) should be 
developed. 

 
(v) The improvement of data collection 

and monitoring 
 
In any follow-up phase of work, it is essential to 
include additional data collection and 
monitoring as a priority. These would address 
the critical gap in the regional, national and 
local-level data and information required to 
enable detailed planning and design and to 
increase the level of confidence in the key sets 
of information on which the adaptation 
measures identified in this study are based. 
Detailed topographic and bathymetric data at 
identified priority areas, the monitoring of 
shoreline stability and trends, and the integrity 
of built and natural coastal defences are critical 
to any proper integrated coastal zone 
management and sustainable coastal 
development assessments and plans. It is 
therefore strongly recommended that actions 
be taken to ensure the effective monitoring of 
all the above-mentioned parameters. 
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4.2 THEME III B:  PREPARING CITIES 

 òAdapting to a warmer world is a necessity, but it must be planned carefully and must rest on a sound 
economic footing.ó ð Angel Gurría, Secretary-General, Organisation for Economic Co-operation and 

Development (OECD)13 

 
Mozambican cities are already losing GDP through climate change impacts14. Projections on future 
climate trends show that these impacts will become more severe. Annex 5 summarises the vulnerability 
analysis of three important cities in Mozambique: Maputo; Beira; and Quelimane. 
 
!ƴ ŜŎƻƴƻƳƛŎ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ƻƴ ǘƘŜ ǘƘǊŜŜ ŎƛǘȅΩǎ D5tǎ ǎƘƻǿǎ ǘƘŀǘΣ ŦƻǊ .ŜƛǊŀΣ ǘƘŜ 
current expected loss of approximately US$20 million could increase five-fold to between approximately 
US$95 million and US$185 million or 5% to 9% of GDP15 by 2030. For Maputo, the current expected loss 
of approximately US$50 million could increase to between approximately US$160 million and US$275 
million or 4% to 5% of GDP by 2030 (INGC Phase LLΣ нлмнύΦ vǳŜƭƛƳŀƴŜΩǎ ŎǳǊǊŜƴǘ ŜȄǇŜŎǘŜŘ ŎƭƛƳŀǘŜ-related 
loss of about US$8 million could increase to between US$40 million and US$45 million by 2030 or 4% to 
5% of GDP. 
 
This expected loss is an average that can mask the potentially devastating impact of lower-frequency 
events, the intensity and frequency of which are expected to increase with climate change, resulting in 
years with more significant losses. 
 
Part of the expected loss for each city could be averted by implementing adaptation measures. The 
expected loss averted by 2030 for Beira would be in the order of between US$60 million and US$70 
million and approximately US$80 million for Maputo should the short-listed measures with a cost-
benefit ratio of less than 1.5 be implemented. The net loss averted with cost-effective adaptation 
measures for Quelimane would total approximately US$15 million by 2030. 
 
The implementation of these adaptation and mitigation measures would allow Beira to reduce the 
economic impact of disasters by approximately 43% under the moderate climate change scenario. For 
Maputo, this would be approximately 37%, as it would be for Quelimane. This is a clear imperative to 
set and implement adaptation measures sooner rather than later. 
 
Despite a strong economic rationale, adaptation measures represent very significant investment. 
Looking at the cities of Maputo, Beira and Quelimane as a whole (in other words, not at coastal 
protection only) and at cost-effective adaptation measures only (in other words, measures with a cost-
benefit ratio of less than 1.5), capital expenditure investment of approximately US$400 million over the 
next five years would be needed for Maputo. Much of this would have to be spent on inland flood 
protection measures. Beira would require approximately US$270 million in cost-effective measures 
(mostly coastal interventions). Quelimane would require approximately US$40 million over five years, 
mainly for inland flooding measures. 
 

                                                           
13

 http://www.oecd.org/document/2/0,3746,en_2649_34361_40691458_1_1_1_1,00.html (2008, May). 
14

 Benson, C. & Clay, E. 2001. The impact of drought on sub-Saharan African economies. Technical paper 401. 
World Bank; World Bank. 2005. Memorandum ς The role of water in the Mozambique economy 
identifying vulnerability and constraints to growth. 

15
 Corresponding to the moderate and high climate change scenario, respectively. 

http://www.oecd.org/document/2/0,3746,en_2649_34361_40691458_1_1_1_1,00.html
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Some quick wins can and should be started immediately, such as mangrove rehabilitation and 
maintenance, which would also create green jobs locally (in other words, jobs for ecosystem care). 
 
The adaptation measures that can produce the reduction in expected loss described above were 
selected through a screening process involving engineering, local authority, community and cost-benefit 
criteria. Combined, these measures address the main expected impacts of climate change ς inland 
flooding, coastal flooding and epidemics ς in Maputo, Beira and Quelimane. 
 
Figures 20 and 21 show the recommended adaptation measures for the cities of Beira and Maputo, 
respectively. More results, including those for Quelimane, are contained in the INGC Phase II report 
Protecting the City. 
 

 

Figure 20: Entire city of Beira: Recommended adaptation options with a cost-benefit ratio < 1.5 (i.e. not just 
coastal flooding but also inland flooding and epidemics) 

 As can be seen from Figure 20, the width of each bar on the x-axis represents the losses that would be 
avoided if the specific measure were put in place. For Beira, local drainage would avoid the most losses 
of all the measures. Measures with a cost-benefit ratio of less than 1 would produce more benefit than 
they cost. 

 The bars are coloured according to the type of risk that each measure would help to avoid: orange for 
inland flooding; white for epidemics; and grey for coastal flooding. 

 The three lines all the way to the right are the total expected loss under the three climate scenarios of 
current climate, moderate climate change (a US$112 million expected loss by 2030) and high climate 
change. This curve notes the expected loss averted by 2030 as ranging between US$60 million and 
US$70 million, the sum of the costs avoided (the width of the bar) of all measures with a cost-benefit 
ratio of less than 1.5 and the proposed cut-off point for the implementation of a measure. 
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Figure 21: Maputo: Recommended adaptation options with a cost-benefit ratio < 1.5 

 As can be seen from Figure 21, the width of each bar on the x-axis represents the losses that would be 
avoided if the specific measure were put in place. Land bank reinforcement would avoid the most 
losses of all the measures, compared to cost. Measures with a cost-benefit ratio of less than 1 would 
produce more benefit than they cost. 

 The y-axis is the cost-benefit ratio for each measure and depicts the cost of the implementation of the 
measure relative to the benefits, in other words, cost avoided from climate change. The bars are sorted 
in order of increasing cost-to-benefit, meaning that those on the left produce the most benefit relative 
to their cost. 

 The bars are coloured according to the type of risk that each measure would help to avoid: orange for 
inland flooding; white for epidemics; and grey for coastal flooding. 

 The three lines all the way to the right are the total expected loss under the three climate scenarios of 
current climate, moderate climate change (a US$183 million expected loss by 2030) and high climate 
change. This curve notes the expected loss averted by 2030 as being US$80 million, the sum of the 
costs avoided (the width of the bar) of all measures with a cost-benefit ratio of less than 1.5 and the 
proposed cut-off point for the implementation of a measure. 

 
Insurable losses are significant in all three cities of Maputo, Beira and Quelimane, which would greatly 
benefit from risk transfer mechanisms. For those events occurring with relatively high frequency, losses 
could be avoided cost effectively through adaptation measures. 
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At the far end of the spectrum are devastating events that occur only every several 100 years, for which 
Mozambique relies on international support. Under climate change, however, the intensity (and, 
possibly, the frequency) of these events could increase. 
 
In the middle of the spectrum are low-probability, high-impact events for which the cities could transfer 
risk using financial mechanisms, such as an insurance policy. There are various types of insurance from 
which to choose. For the type of hazards faced by the three cities, parametric insurance is 
recommended or a combination of parametric insurance and contingent financing. These concepts are 
explained in Figure 22. 
 

 

Figure 22: Risk transfer mechanisms for coastal cities 

 
As can be seen from Figure 22, municipalities can select their degree of insurance protection by 
choosing their deductible (in other words, deciding how much risk to maintain themselves) and the 
frequency of events that they want to insure. For example, a bullet-proof policy level would cover a 
municipality against severe events projected to occur every 50 to 150 years. An average policy level 
would cover events projected to occur every 100 to 150 years. 
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Figure 23 lists the parametric index for Maputo for each level of insurance and each type of hazard, 
which, when attained during an event, would trigger an automatic payout of the insurance coverage. 
For example, in the case of the bullet-proof policy for coastal flooding, insurance would pay out 
automatically when the sea level at Maputo Port reaches 280 cm above MSL. In Beira, pay out in the 
case of a bullet-proof policy would occur at a level of 450 cm above MSL. In the case of Quelimane, with 
an average policy for inland flooding, insurance would pay out automatically when peak week 
precipitation reaches 450 mm; with a bullet-proof policy for inland flooding, insurance would pay out 
automatically when peak week precipitation reaches 400 mm (details are contained in the main INGC 
Phase II report). 
 
Expected losses listed are greater for the bullet-proof policies because, while the triggering events are, 
on average, less severe for the 50 to 150-year events, they also are projected to occur more often. 
 
 

 

Figure 23: Parametric indices per type of hazard and per city, which, when reached, trigger an automatic payout 
to the municipality of the insurance coverage 

 
As can be seen from Figure 23, the cost of insurance for each city depends on the chosen range of 
ŜǾŜƴǘǎ ǘƻ ōŜ ŎƻǾŜǊŜŘ ŀƴŘ ƻƴ ǘƘŜ ŎƛǘȅΩǎ ŘŜŘǳŎǘƛōƭŜΦ 



 
 
 
 
 

 October 2012, p 62 

Figure 24 shows the calculation of the cost of insurance. 
 

 

Figure 24: Maputo: Calculation of the cost of insurance 

 As can be seen from Figure 24, the first step shown is to select a range of events to cover and a 
deductible under which the municipality will cover itself (in this example, bullet-proof 50 to 100-year 
events and a 0.5% GDP deductible). The second step is to identify the risk premium multiplier that 
corresponds with that coverage range (in this example, 2.6). The third step is to calculate the total cost 
of insurance by multiplying the total expected loss covered by the risk premium multiplier (in this 
example, US$390 000 per year). 

 In the case of Beira, the annual cost of insurance for the same chosen scenario (bullet-proof 50 to 150-
year events, a 0.5% deductible and a 2.6 risk premium multiplier) would be in the order of US$1.86 
million because the expected loss is much greater. 

 These curves were calculated for each type of hazard. Municipalities can use these curves to determine 
their preferred range of coverage and deductible and to calculate the total cost of insurance. This will 
prepare the municipality for negotiations with insurers on the purchase of a policy for extreme event 
coverage. This exercise will be offered as part of the municipality training course at the centre of 
knowledge on climate change. 

 
Economic analysis suggests that Mozambique, even with the losses from climate change becoming 
more severe, should set its ambition level to curb losses from climate change to 50% of the current 
level. To meet this ambition level, Mozambican cities would have to begin a five-year investment plan in 
adaptation measures, with specific investments tied to projected adaptation benefits through avoided 
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losses. A look at best practices elsewhere (a three-country study) generated findings of interest to 
Mozambique (Annex 6). 
 
Figure 25 outlines the main elements of the five-year plan proposed for Maputo, mapping out the major 
priorities for each year to set the municipality on the path to halving the current per cent of GDP 
impacts of climate change by 2030. Each part of the plan includes a combination of strategy 
development and planning, tactical planning and resource mobilisation, timing and geographic focus for 
high-priority adaptation measures, emphasis on pushing already planned or funded measures and the 
increased enforcement of the management oversight of new measures. Similar plans were made for 
Beira and Quelimane. 
 
The implementation of the plan should be based on a broad set of partners and stakeholders at local, 
municipal, provincial and central level. Training in the adaptation strategy and techniques should be 
provided to stakeholders through the new centre of knowledge on climate change, once set up. 
 

 

Figure 25: Maputo: Implementation plan for the next five years 

 As can be seen from Figure 25 and assuming the municipality continues with the ambition level of 
decreasing the costs of climate change, this five-year plan maps out the major priorities for each year 
to set the municipality on the path to halving the current per cent of GDP impacts of climate change by 
2030. Similar plans were made for Beira and Quelimane (contained in the main INGC Phase II report). 






























































































































































