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1. Genesis of Work,
Objectives, and Results

C

olombia is one of the most water-rich countries in the world. The vastness of its
resources—mountain lakes, deep-lying aquifers, streams, rivers, and the vast
Andean moorlands known as Páramos—can create the impression that all water availability,

and water services in Colombia are not an issue. However, a closer look into Colombia’s
management and use of water resources reveals clear challenges. Rainfall varies significantly year
to year and season to season due to climate variability phenomena, including the events known as
El Niño and La Niña. Climate change is amplifying these anomalies, making floods and droughts
more frequent and severe. Water availability is out of balance with demand in various areas, and
this trajectory will further increase water insecurity in Colombia.
1
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Many water bodies are contaminated, affecting public health, increasing the costs to treating water for drinking purpose, and
reducing potential use for other sectors such as agriculture. In terms of Colombia’s economic efficiency in use of water, recent
figures (Green Growth Mission) show that the country produces goods and services worth US$18.90 per cubic meter of withdrawn
water, well below the average for middle-income countries of US$27. There is a wide variation in efficiency depending on the
sector; with proper management of water and measures to increase resilience, the productivity of water in Colombia could
improve substantially.
Taken together, these conditions are clear warning signs of water insecurity—and the country should move quickly to address
them. Left unchecked, they could hold back Colombia’s aspirations for sustained and resilient growth in the coming decade. In its
2018-2022 National Development Plan (PND for its acronym in Spanish--Plan Nacional de Desarrollo), the Government of
Colombia has recognized the importance of water for the country’s development. The country has made substantial progress
toward the water standards in the Millennium Development Goals (MDGs) and now is advancing toward the Sustainable
Development Goals (SDGs). Nonetheless its vision for water needs additional elaboration, priority, and human and financial
resources to ensure success.
This Policy Brief contains three more sections that summarize the challenges, the key messages and the policy
recommendations. The forthcoming report Colombia Turning the Tide – Water Security for Recovery and
Sustainable Growth contains the full extent of the water security diagnostic study, which involved a participatory and
consultations with various stakeholders from the Government of Colombia, academic institutions and civil society
organizations. It offers a summary of evidence and information of the key critical focus areas of the report; and contains
sources, methods, references and data to guide the reader on the main findings. The Policy Brief is intended for policy
makers and broader audiences around five strategic themes: water and territorial development, water and human capital,
water and resilience, water and ecosystems, and water and the circular economy.
The study quantified the impacts of water shocks (too much, too little and too dirty) on economic outcomes in Colombia,
using combined hydrological and econometric modeling, and offers recommendations for putting the country on the path to
water security (see policy matrix at the end of this document for details of recommendations). The study applied partial
equilibrium models at the micro-economic level to estimate how different water shocks (and intensities) affect certain
aspects of the Colombian economy, such as human capital, agricultural production, effects of flooding, and forced
displacements and labor. Those parameters were then integrated into a general equilibrium model so that the overall impacts
were not only aggregated with a single analytical model framework but also received the same treatment against sensitivity
of shocks and weights. The impacts included changes in agricultural production, effects of floods on asset values and well-being,
changes in labor supply, and costs of building water and sanitation infrastructure to avoid the burden of disease.
Results show that water shocks will cause serious drags on the Colombian economy, if investments and public expenditure
stimulus in water do not ramp up. The Computable General Equilibrium (GCE) model indicates that losses in the sectors
addressed could be at least 1.56 percent of Gross Domestic Product (GDP) assuming high probability of droughts, low-magnitude
events and water as an input resource for production (Table 1). Losses would be 2.31 percent of GDP with low-probability,
extreme events of this nature, and limited substitution of water as an input for production. The highest impacts would result with
high occurrence of extreme floods—2.76 to 3.08 percent of GDP. The lower bound of 1.56 percent is comparable to the
Government of Colombia’s pre-COVID-19 public sector deficit, while the upper bound of 3.08 percent is comparable to Colombia’s
external current account deficit and fiscal deficit. Droughts bring a broader range of impacts in terms of GDP loss, which signals
larger uncertainties. Flood impacts show themselves to be consistently high in terms of magnitude.

Many water bodies are contaminated, affecting public health,
increasing the costs to treating water for drinking purposes,
and reducing the potential use for other sectors such as agriculture.
2
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These negative impacts could further aggravate economic recession caused by the COVID-19 crisis. Positive effects of
using water more efficiently and improving the coverage of water services would increase production and human capital in
the short- and long-term. Investments in the water sector in green and gray infrastructure to manage resources, improve
services, and reduce risks will also increase jobs in the sector. Furthermore, coordination with the health sector is essential
to maximize these benefits and address the challenges of COVID-19: water service and sanitation providers should develop
integrated contingency plans, bulletins and forecasts issued by IDEAM by collaborating with the health sector, so the
emergency guidelines can be implemented effectively and with emphasis of ensuring water supply protection and hygiene.

TABLE 1: Impacts of Multiple Dimensions of Water Security on Colombia’s GDP, 2018.
Optimistic scenario
of water security

Pessimistic scenario
of water security

Decline of agricultural crops yields

-0.22%

-0.28%

Drought impacts non-agriculture

-0.05%

-0.07%

Employment contraction in drought
(with estimated elasticity of 1.49%)

-0.90%

-0.92%

Reduction in production due to water cuts

-0.34%

-0.99%

Cost of droughts, lack of WASH
access (burden of diseases during
droughts)

-0.05%

-0.05%

Total effect as percent of GDP (2018)

-1.56%

-2.31%

Effects of floods on property (“Unbreakable
Model”, urban areas)

-0.84%

-0.85%

Contraction of employment in rain (with estimated
elasticity of 2.16%)

-1.28%

-1.30%

-0.04%

-0.05%

-0.60%

-0.88%

-2.76%

-3.08%

DROUGHTS
Source of impacts

FLOODS

Cost of floods, lack of WASH
access (burden of diseases during
floods)

Reduction in agricultural income (average
from decline in 4.4% and 5.0%) due to +1
standard deviation of rainfall
Total effect as percent of GDP (2018)

Note: The definitions of substitutability scenarios for water security and probabilistic scenarios are presented in the annexes of the full report.
Source: Authors’ own estimates based on the CGE model developed with the National Planning Department (DNP).
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The study also searched for specific solutions to key Colombia’s water challenges, examined ways to mitigate
negative impacts and suggested priority policies and investments to improve water security and catalyze impacts on
growth and post-COVID-19 recovery. Without overlooking the huge diversity of the country, especially when
considering circumstances, opportunities and accessibility, this study explored the country's water impacts in five major
areas:
Water and Territorial Development: Water as a key element of the National
Policy for Territorially Focused Development Plans (PDETs).
Water and Human Capital: The effect of polluted water and lack of safe water,
sanitation, and hygiene on health, education, labor force, and future
economic growth.
Water and Resilience: Water-related risks and resilience of water services to
cope with external shocks, including climate and other stressors such as the
COVID-19 emergency.
Water and Ecosystems: Land-use changes and the impact of ecosystem
services on storage of water, regulation of discharges, and improvement of
water quality.
Water and the Circular Economy: Wastewater as a valuable resource generating
additional financing streams to help sustain sanitation investments.
The cross-cutting themes of the five major areas of analysis include the effects of climate change and the institutional
framework. All aspects are of course also related to the water culture of the Colombian population including the
efficient use of the resource and the level of awareness that exists that contamination and overuse of this primary
resource already has its boomerang effect on the economic, social and environmental potential of the country.
This policy brief summarizes the findings and results of Colombia’s water security diagnostics. To structure the
diagnostic, leading to the five key messages, a water security framework developed and adopted by the World
Bank was used (see annexes of the full report). This framework covers the following dimensions: the water
endowment (quality, quantity and availability); the architecture of the sector (institutional and legal framework,
infrastructure and knowledge); the performance of the sector (water services, resources management and
resilience); and its impact on the economic, social and environmental development of the country. For more
detailed information on our analysis, as well as for references to the numerous studies referenced, consult the
full report. The full report lays out the basis for the conclusions and recommendations included in this policy brief.
POLICY BRIEF
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2. Water in Colombia:
A Huge Potential with
Increasing Challenges

C

olombia is already experiencing symptoms of water insecurity that reflect its problems with
too much, too little, and too dirty water. These include droughts in La Guajira that

affected 200,000 inhabitants (most of them members of the Wayuu indigenous group),

as well as the landslides, flooding and mudflows in Mocoa that killed hundreds of people along
the Mocoa, Sangoyaco and Mulato Rivers, and acute pollution such as in the Bogotá River, which
has been rendered lifeless by untreated wastewater. At the same time, water quality and land
use changes endanger important ecosystems in the Amazon and Orinoco basins as well as the
Páramos in the Andean region, which are seen as the water engines of the country, supplying
Bogotá, Cali, Bucaramanga, and other important cities. The Water Quality Risk Index for human
consumption - IRCA, identified, according to Decree 1575 in Colombia, around 289
municipalities with high or very high sanitary risk due to low water quality.

5
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A mismatch between freshwater availability and concentrated demand makes Colombia highly vulnerable
to water shortage risks in the future. The country is endowed with nearly 43,000 cubic meters (m3) of
water available per person per year. The imbalance between water availability and demand has resulted
in more than one-third of the urban population already living under water stress, especially in the coastal
region of the Caribbean including the cities of Santa Marta and Riohacha.
In this decade, water stress during an average year will come into play in a few zones of the Orinoco and
Caribe macro basins. For the 2030s, the Magdalena-Cauca, Amazon, and Pacífico basins could face higher
risks of becoming water insecure unless trajectories of demand and endowments change drastically. The
highest water availability per person occurs in the sparsely populated Amazon, followed by the Orinoco
and the Pacific (Figure 1, Panel A). A more granular analysis (Figure 1, Panel B) shows that some basins
have less than 500 m3 per person per year while others provide 500 to 1,700 m3. In highly productive and
populated areas, existing hydraulic infrastructure is insufficient to cover water demand year-round, causing
conflicts between different uses and the environment. Moreover, each drought is felt with the greatest
intensity in the central and northern strips of the country, where a large proportion of the urban population
lives.

Recent climate
models predict
that average
temperatures in
Colombia will rise by

up to 2.14° C

by the turn of the
century.

During the last two decades, Colombia’s water endowment has been declining in some of its macro
basins due to climate change and population growth, putting availability at risk in numerous
municipalities. The National Water Studies (ENA for its Spanish acronym - Estudio Nacional de Agua)
conducted by Institute of Hydrology, Meteorology, and Environmental Studies (IDEAM) in 2014 and 2018
put the number of municipalities already at risk of shortages at 391 (IDEAM, 2018). The long-term trend
suggests that many more will follow this course.
Climate change is increasing anomalies in precipitation, roiling water resources in Colombia. Recent
climate models predict that average temperatures in Colombia will rise by up to 2.14° C by the turn
of the century. The north and southeast regions of the country will become drier and the central
Andes wetter. The likely result will be greater numbers of droughts and floods, more frequent and
intense El Niño and La Niña, and continuing rapid loss of glaciers. Glaciers have already retreated by
60 percent in the last 50 years, with the shrinkage continuing at about 3 percent per year. Water
balances in the country will shift, risking greater shortages during the annual drier months and the
extended drier spells caused by El Niño. On the other side, La Niña events are expected to become
more extreme as well, increasing flooding and consequential economic and social damage unless
proper action is taken. Colombia will advance implementation of its climate targets, as outlined in the
National Determined Contribution (NDC) report, through select activities including strengthening of
political and institutional frameworks, development of an NDC implementation plan and long-term
strategy, and engagement of the private sector. Activities include improving the information available
on especially on climate change, and on reforestation, ecosystem services and other nature-based
solutions will have their effect on water balances as well as on water quality
Groundwater resources in the country are inadequately measured and administered, even though
groundwater could become a strategic reserve during extended periods of droughts. Groundwater
storage capacity is known with reliability in only a few regions such as the Cauca Valley, where much of
the sugarcane cultivation depends on groundwater during dry periods. Overall, there is very limited
knowledge about whether groundwater levels are decreasing and whether aquifers recover during
periods of reduced groundwater demand. Despite environmental regulations, which require licensing of
every water well and pump, the government has only limited capacity to issue these licenses and to
control what has become extensive unlicensed use of groundwater.
Declining availability is not just a question of water quantity—it is also about faltering quality as a result
of untreated discharges from households, industries, and mining activities, as well as of the effects of
deforestation. Contamination is increasingly fouling Colombia’s waters and harming its ecosystems.
According to the most 2018 ENA, industries, households and coffee-growing regions are among the main
contributors to water pollution nationwide. Erosion fueled by deforestation is also to blame, as is mining,
both legal and illegal. To put the mining’s effect into perspective, in 2012 it discharged a registered total of
205 tons of mercury into soil and water in 179 municipalities. In many regions of the country,
contamination’s hardships fall disproportionately on the most underserved people. Often, they have no
safe drinking water because treatment is insufficient or non-existent.
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FIGURE 1: Panel A, Water Availability and Population Distribution by Macro Basins;
Panel B, Geographical Distribution of Water Availability (m3 per capita per year)
Annual availability of water per Macro Basin (%)

Water availability per person per year

Magdalena Ca
13.51%

Orinoco

214,607 m3
Population per Macro Basin (%)

Amazon

458,828 m3

Amazon 3.40%

Caribean
31,296 m3

Pacific 4.70%
Orinoco 5.30%
Pacific

132,063 m3

Caribean
13.70%
Magdalena Cauca
72.80%

Magdalena
Cauca
8,056 m3

(m3/year/person)
0 - 500
500 - 1,700
1,700 - 10,000
10,000 - 70,000
70,000 - 450,000
450,000 - 3,000,000
> 3,000,000

Note: According to the Falkenmark Water Stress Indicator, a country or region is said to experience "water stress" when annual water supplies
drop below 1,700 m3 per person per year. At levels between 1,700 and 1,000 m3 per person per year, periodic or limited water shortages can be
expected. When a region is below 1,000 m3 per person per year, it is expected to face water scarcity unless water is imported from other regions.
Source: DNP and World Bank 2019 and IDEAM 2018.

At the national level, the Water Quality Index (ICA for its acronym in Spanish – índice de calidad de
agua) shows that the industrial sector is the largest contributor of net organic load that is discharged
to water bodies, estimated at 51 percent in biological oxygen demand (BOD), 62 percent in chemical
oxygen demand (COD), with respect to the total load added by the three sectors (agriculture, industry
and domestic). The ICA as presented in the 2018 ENA shows the increasing challenges of enforcing
water quality regulations and scrutinizing the industrial sector through compliance of environmental
standards in order to reduce the water pollution levels and avoid future water pollution risks.
POLICY B R IE F
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Water pollution is hence on the agenda of the government, considering investments in wastewater
treatment. For many water bodies, quality and level of environmental degradation are unknown but
available information shows a somber downward trend. For instance, the Potential Alteration Index for
Water Quality (IACAL for its acronym in Spanish – índice de alteración potencial de la calidad de agua) in
Colombia does not consider heavy metals or pesticides (Figure 2), nor do monitoring systems evaluate
water’s ability to sustain life, or measure the effects of eutrophication. Furthermore, Colombia has not
updated the standardized measure of the maximum daily load discharge or environmental quality
benchmarks for water (law decree 1594 on that issue is from 1984). In theory, Colombia has a good
regulatory framework in place for water quality, with water issues recognized in the Constitution itself,
the national health code, and the regulatory laws of the Ministry of Environment and Sustainable
Development (MADS for its acronym in Spanish – Ministerio de Ambiente y Desarrollo Sostenible). This
clearly highlights the water sector’s policy relevance to other sectors of the economy. Yet, norms and
regulations are spread over so many decrees and institutions that they are difficult to enforce. Monitoring
of quality is lacking and capacity of institutions in charge of enforcement is weak. This, in the end, hinders
the relevance of these laws.

FIGURE 2: Potential Alteration Index for Water Quality in Colombia
Average Year

Dry Year

Source: Based on IACAL thresholds and parameters, measured on yearly average by hydrological sub-basin, ENA, 2018. IDEAM.

To face these challenges, Colombia has taken important steps to improve the institutional framework
of water, devising a series of programs and policies aimed at increasing water security, like the National
Policy for Integrated Water Resources Management. The government’s Green Growth Policy, for instance,
recognizes investment in wastewater treatment infrastructure as a key ingredient for better water
security. Other major initiatives include the National Development Plan (PND); the National Plan for
Climate Change Adaptation (PNACC) spearheaded by DNP, MADS, IDEAM, and the National Unit for
Disaster Risk Management (UNGRD); and the National Climate Change System (SISCLIMA). However,
additional steps are needed to further improve water security.
Despite these efforts, Colombia’s water sector is governed by numerous agencies, MADS, UNGRD,
Ministry of Agriculture and Rural Development (MADR for its acronym in Spanish – Ministerio de
Agricultura y Desarrollo Rural), among others, many laws, and several funding sources, fragmenting the
design, implementation, and monitoring of policies and investments. The current framework, derived
from the Constitution of 1991, includes multiple state institutions that work at the national, municipal,
and local levels, created over time to address shortcomings in the initial framework design or changes in
context. The result is a splintered playing field with little coordination between the sector’s myriad macro
functions. Institutions tend to serve only their direct constituents and avoid multi-purpose projects that
would make a more efficient use of resources. An attempt to schematize the institutional framework of

8
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the water sector, with its full array of water resources management, water services and water related risk
management led to an identification of close of 86 authorities, agencies and institutions at national, regional
and local level involved where Regional Autonomous Corporations (CARs), Departments and Municipalities were
only counted for one, respectively. The institutions identified are responsible for one or more functions or roles
of the policy cycle: (i) policy development, (ii) policy implementation, (iii) financing, (iv) operation and
maintenance, (v) regulation, (vi) information management, and (vii) judicial review. Figure 3 schematizes the
result of this actor analysis with the different pillars of the water sector supported by the country’s endowment,
in the center the actors responsible for functions in these pillars and on top, indicated with the colored lines,
the interaction between the actors involved. Foremost, the figure is exemplary for the complexity of the water
sector. Over the last few years several studies have been carried out to try and untangle the institutional
framework and the macro functions. The full report summarizes results of those studies for the three pillars of
the water sector.

FIGURE 3: Institutional Network of the Water Sector in Colombia Including All
Institutional Relationships

Source: Authors’ own elaboration.

Local officials, often working at great personal risk in regions where armed conflict has gravely harmed water
resources, have struggled to overcome the cumbersome institutional framework. However, their efforts have
often fallen victim to entangled decision-making powers, overlap, gaps in responsibilities, lack of capacity, and
strong lobbying from powerful stakeholders. The result is continued hobbling of water-related investments and
their hoped-for-benefits to society, the environment, and economic development.
Water policy suffers from the lack of an authority that oversees the whole water sector and whose decisions
are binding. Colombia has a National Water Council, which attempts to bring together different sectoral
ministries for horizontal coordination. However, its rulings are not binding. Overall, the Council lacks the
authority and resources to fully carry out its important role. There is a clear need for a technical secretariat that
has the capacity to prepare information that includes the different interests of the sectors and can combine
them in different potential strategies allowing the member of the council make thorough decision that are
binding. Making efficient use of the many different funding sources that can be tapped for water interventions
is a daunting task. Colombia has several national and regional taxes from which funds can be dedicated to water
projects. Funding sources are different for water resources management, water services, and resilience. They
also diverge at the national, regional, and local levels. This framework encourages single purpose projects over
POLICY BRIEF
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Río Atrato

to be a holder of fundamental rights. That ruling
created a legal framework for actions to protect
water resources.
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multi-purpose ones and discourages the aggregation of water services provision that could result in higher financial
efficiencies. Authorities in charge of water projects frequently lack the necessary technical capacity. There is a particular
bottleneck in the transition from planning to implementation: of 1,077 water and sanitation services projects presented
for implementation as of December 2017, 78 percent were sent back for reprocessing, causing significant delays. The main
reason was missing requirements pertaining to the project’s core, such as problems in design, environmental permits,
costs, and easements of properties.
Colombia’s water sector has succeeded in preparing a good number of strategic plans, but limited monitoring and
transparency makes it hard to assess quality of implementation. Not all data, information and activities from the CARs
are transparent, which is one of the challenges facing these important entities, given that these are responsible for water
resources management, and work closely with municipalities, which are responsible, in turn, for delivering water supply
and sanitation (WSS) services. In addition, many CARs are low on financial and human resources because their budgets
depend largely on property taxes, water use fees and compensation for untreated wastewater discharges, and these are
not sufficient to carry out the required tasks. Similar shortcomings of implementation and transparency afflict the irrigation
districts that the MADR tasks to operate and maintain irrigation systems. Hydropower is mainly run by the private sector
and its capacity is generally better developed. However, transparency about details of hydropower projects’ operation is
low. In general, lack of transparency in the water sector also hinders effective and efficient use of financing instruments.
Authorities’ inability to communicate clearly to constituents on interventions and resulting effects reduces trust that these
authorities can deliver.
The increased contamination of water bodies, its impact on environment and human health, and the limited oversight
capacity of executive bodies has led courts to take a more prominent role in water protection. In 2016 the Constitutional
Court declared one of the country’s rivers—Río Atrato—to be a holder of fundamental rights. That ruling created a legal
framework for actions to protect water resources. In June 2019, the Regional Court of the Province of Tolima ruled that
three rivers—Coello, Combeima, and Cocora—their basins, and tributaries were subject to rights of protection,
conservation, maintenance, and restoration by the State and communities. This ruling also ordered a stop to mining in
these rivers and declared that mining companies have a shared responsibility for environmental impacts. And, as a result
of events related to the construction of the Hidroituango dam, in 2019 the Superior Court of Medellín recognized the Cauca
River, its basin, and its tributaries as a subject of rights and ordered their protection, conservation, and maintenance by
the State and the public companies of Medellín. The country does have the instruments to include water and water
security in territorial planning, but this lacks a binding character. Yet, these instruments are not put in to practice nor
enforced because of lacking capacity. The CARs are responsible to prepare river basin management plans (POMCAs), water
plans that cover availability and use (PORH) as well as plans for environmental management of aquifers (PMAA). However,
these plans are not sufficiently understood nor taken into consideration in spatial planning by municipalities and
departments. The capacity of the CARs is not always enough to support this let alone enforce that these plans are adopted.
However, land use is strongly affecting water systems and water demand should be brought in balance with availability of
the resource.
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Colombia lacks enough technical information for sound decision-making on water security investments and
transparency in policy implementation. Compared to some other countries in the region, Colombia has a lot of data on
hand. IDEAM, for example, has conducted extensive technical work in the last few years with publication of three
consecutive ENAs (2010, 2014, and 2018). Still, current amounts and quality of data and methodologies of analysis
are suboptimal for decision-making. Databases often contain unharmonized information and are poorly connected
to each other and between periods of analysis. Decision makers are left without sufficient information to develop
the right policies. There is impact on law enforcement too—without high quality, easily accessible information,
authorities are hampered in efforts to sanction parties that violate water laws and regulations.
POLI CY BRI EF

3. Key Messages on Water
Security in Colombia
illustration based on photo by © Dominic Chavez/World Bank

3.1 Water and Territorial Development
Water plays a role in the Peace Agreement signed between the Colombian Government and
the FARC in 2016. The agreement includes Territorially Focused Development Plans,

[PDETs known by their Spanish acronym--Planes de Desarrollo con Enfoque Territorial],
designed by the government together with rural and ethnic communities. The objective
of PDETs is to achieve the structural transformation of rural areas and their
development. Transformation will be promoted through an interactive planning and
construction process focusing on a number of pillars including land-use planning, water
supply and sanitation, and agricultural production.
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Especially for these rural areas it is very important to assure that challenges are addressed in an integrated
manner, involving all development sectors and finding ways to invest in projects that serve multiple
purposes.
In Colombia, armed conflict is often viewed as the prime cause of forced displacement of people— yet
recent studies depict a complex phenomenon to which economic, environmental, and social factors also
contribute. Over the years, rising intensity of the conflict that has plagued many municipalities of
Colombia has driven up forced displacement (Figure 4). A 1 percent increase in conflict heightens the
displacement rate by 1.8 percent. Yet a better harvest can put a brake on it. An increase in agricultural
income of 1 percent reduces forced displacement in a municipality by 1.2 percent. However, lack of
infrastructure to store water and to deliver it to the fields creates uncertainty that small farmers can
produce sufficiently, make a living, and support their families. The high portion (97.5 percent) of rainfed
agriculture heightens the impacts of climate change, accelerates displacements, and hampers agricultural
productivity.

FIGURE 4: Distribution of Internally Displaced Persons (IDPs) in Colombia

Source: Own estimates, based on data from the Sistema Unico de Registros, 1990-2016.

As the countless victims of forced displacement suffer grievous loss of welfare, they also generate a high
cost to Colombia’s overall socioeconomic stability. Climate variability reduces farmers’ ability to utilize
land for agricultural production with certainty. This pushes farmers to seek places to grow crops where
water is more abundant, and conditions are more stable. Internally Displaced Persons (IDPs) make up
an estimated 37 percent of the net present value of rural lifetime aggregate consumption—but they
don’t contribute to local revenue. The cost of providing welfare to a sudden influx of IDPs often
cripples local communities receiving them. Destination municipalities are usually unprepared in
funding or facilities to support a large incoming population. IDPs inadvertently generate congestion
costs by competing with residents for access to health services, housing, and the labor market.
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The PDETs address challenges related to forced displacement and armed conflict and seek to develop 16
priority areas covering 170 municipalities that have suffered decades of violence. The lack of
development in these municipalities is staggering. It is estimated that their average water supply
coverage is just 10 percent. Most of the water used is returned untreated to the source and there is
only limited infrastructure for irrigation. PDETs may address water supply and sanitation and land use
planning. It is important that these plans fully integrate the complex social challenges that arise from
water risks and water resources management as well. One of the challenges in this is the low capacity of
the municipalities in relation to water services, for which, in certain cases regionalization of
responsibilities could be a solution.

3.1.1 Water Services for Agriculture
By volume, the biggest water demand in Colombia comes from agriculture, but its total share has
declined over the last decade as other sectors of the economy ramp up their consumption. Agriculture
now accounts for about 21 percent of employment and 7.1 percent of GDP. The sector is projected to grow
2.7 percent annually with a 55 percent increase in land area in the next 20 years, which will prompt a
corresponding surge in the sector’s demand for water. The sector uses most of the water that is abstracted
(Figure 6), even though the portion of water abstracted for agriculture has decreased over the past decade
(Figure 7). Only about 6 percent of potentially irrigable land is connected to some sort of irrigation system.
The Government of Colombia plans to increase the current 1.1 million hectares of land under irrigation to
1.7 million hectares in the next 20 years. At present, the water used is often of bad quality and distributed
in wasteful ways, increasing agricultural production costs. Assuring water as a low cost critical input and
natural capital asset is indispensable to bolstering Colombia’s economy through agriculture and key
element to secure food supplies.
As the pandemic slows down the Colombian economy, food supply chains are negatively affected thereby
reducing agricultural incomes, accelerating loss of employment and shifting availability of food in local
markets. However, the medium-term outlook with the pandemic for food prices is unclear with an
expected loss of demand combined with increasing costs of imported products and higher consumption of
water to bolster hygiene of agricultural products. These impacts can reshape the way in which policies of
the water sector inter phase with the agricultural sector to ensure continuity of food supplies and
minimizing risks.
According to the National Irrigation Plan, investments in improving the irrigation infrastructure will
increase productivity and reduce water demand. This also requires a better understanding of what type
of technologies will be most suitable in the different circumstances the country offers. The infrastructure
of dams, diversions, and canals that Colombia has built in recent decades in an effort to upgrade
irrigation and other water services has substantial operational problems. Many systems are in decay.
There is only limited information available on the actual status of the irrigation districts, but estimates
indicate that about 75 percent of installed capacity does not function.

The Government of
Colombia plans to
increase the current
1.1 million hectares
of land under
irrigation to

1.7 million

hectares in the next
20 years.

Some investments remain uncompleted even after absorbing huge investments, such as the Rancheria,
Tesalia Paicol, and Triangulo de Tolima projects. These are now designated in the PND as priorities to
boost agricultural production. Irrigation could be increased not only with large-scale systems but,
depending on local circumstances, with smaller-scale initiatives that harvest rain or use ground water. This
would greatly bolster agricultural productivity and increase food security. The different types of irrigation
techniques, including storage, also need to consider climate change to make sure effects are mitigated
properly and find alternative cropping schemes where necessary. The Colombian government is interested
in bringing in the private sector to take part in achieving the sector’s water goals.
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3.1.2 Water Supply and Sanitation Services
Over the last few years, Colombia has made significant investments to improve coverage of WSS services
both in urban and rural areas. However, given the dispersed rural population, in many cases living in barely
accessible mountainous regions, increasing coverage is very challenging. The PND 2018-2022 is aiming to
increase coverage of water supply from 44.21 million people (baseline 2018) to about 47.24 million in
2022 and to raise basic sanitation coverage from 42.22 million to 45.52 million by that year. The country
was positioned to score relatively high by the WSS standards of the MDG. However, application of the
more demanding terms of the SDG may result in coverage of safely-managed water supply at only 73
percent nationally, 81 percent in urban areas and 40 percent in rural areas. Safely-managed sanitation
under the new standards would drop to 17 percent nationally and 16 percent in urban (Figure 5).

FIGURE 5: Coverage of Water, Sanitation, and Hygiene Services in Colombia, 2017*
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to 17 percent in all areas. Source: UNICEF-WHO 2018 and Colombia Updated Data (2017) of WHO/UNICEF 2017.

Covering the existing service gaps will be even a greater challenge after COVID-19. The pandemic has placed
enormous additional constraints on water service providers across Colombia. While hand washing is
universally recognized as a frontline defense for preventing infection, practical realities of maintaining
water service continuity and even increasing levels of supply during the emergency phase of the crisis
became a huge challenge for many providers. The additional pressure on water service providers resulted
from lower revenues (as households struggle to pay bills and non-domestic users reduced demand),
increased costs (overtime, bringing in agency labor, and importing inputs such as chemicals), limited
service delivery and coverage (in areas without service access or poor continuity), and debt service
pressures. The Government of Colombia has quickly moved to respond to some of these impacts with
12 emergency measures that have an estimated monthly cost of US$50 million, including providing
emergency water supply to people who lack access to reliable service, establishing a 36-month deferral
for households in lower socio-economic strata to pay the bills during the declared emergency, reconnecting
users that were disconnected for non-payment, suspending tariff increases for the duration of the
emergency, and redirecting investment funds to cover utility operational costs, among others.
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Greater investments in water and sanitation would unleash considerable economic benefits in Colombia,
global experience suggests. Studies have estimated that every US$1 invested in water and sanitation
services brings a US$4.30 return, even higher in the context of COVID-19. The investments in the sector,
on average, boost global GDP growth by 1.5 percentage points. The gain flows from reduced health care
costs for individuals and society and greater productivity and involvement in the workplace through better
access to water and sanitation facilities. DNP has estimated that Colombia’s investment needs in the WSS
sector add up between US$15 to US$20 billion to reach universal coverage in water and sewage and 50
percent coverage of urban wastewater treatment by 2030. Potential returns of these investments are
reduced by rural dispersion (small facilities have low economies of scale), limited efficiency of
implementation, and limited resources available for operation and maintenance from local and regional
governments.
Colombia has much work remaining in treatment of wastewater. Lack of treatment decreases the overall
quality of water and poses problems for downstream users. Striking examples of the mismanagement
of wastewater are readily found in many urban areas. Cali, home to more than 2.2 million people, has a
sewerage system with a primary wastewater treatment plant Cañaveralejo and still flows wastewater in
the Rio Cauca just upstream of its main intake for drinking water. Upgrading of the plant is underway.
However, many illegal connections of untreated domestic and industrial wastewater find their way
through the Canal del Sur to the river. Cucuta is one of the cities where water treatment is completely
lacking. In Bogotá, the expansion and upgrading of the Salitre wastewater treatment plant is well
underway but it will treat only about 30 percent of the city‘s domestic wastewater. A second plant to
handle the rest will not be ready until 2026, assuming schedules are met. Other cities, such as
Medellín, have managed to improve their treatment infrastructure but people in many other
communities large and small are still waiting for these dearly needed facilities. Manizales has an
ongoing process of procuring a large wastewater treatment plant. In smaller municipalities and rural
areas, the main challenge is that responsible authorities often have low capacity to design and carry
out projects. In addition, municipalities are reluctant to prioritize sanitation investments over other
investments that have more visibility.

3.1.3 Water Services for Energy Generation
The energy sector has achieved admirable development of hydropower, but a huge unused potential
remains. The World Economic Forum ranks Colombia 8th in the Global Energy Architecture
Performance Index (EAPI), which measures countries' ability to deliver secure, affordable, and
sustainable energy. Colombia is the third-largest hydropower producer in South America, meeting
close to 70 percent of its electricity needs this way. This figure does not include the Hidroituango
dam, whose design capacity of 2,400 MW is sufficient to cover an additional 17 percent of energy
demand. But to date, most dams serve only for generation of electricity. Modified policies and
operational protocols could bring more efficient use of these large-scale single-purpose projects such
as electricity, irrigation, water supply, flood control, fishery and recreation. Large dams have
environmental and social risks and impacts, and their design requires careful evaluation, meaningful
consultation, appropriate disclosure of information and informed stakeholder participation.

FIGURE 6: Proportion of Water Demand by User Sector, per Year.
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FIGURE 7: Proportion of Water Abstraction of Sectors, per Year.
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3.2 Water and Human Capital
Colombia shows a strong correlation between its water challenges and human capital: individuals who are
exposed during gestation to adverse rainfall suffer poorer health, as do their mothers. Micro econometric
analysis establishes that significant increases in infant mortality occur when rainfall declines below 600
mm per year, with particularly strong effects below 400 mm. Specifically, a drought during gestation
increases infant mortality by 3.3 percentage points, more than 10 percent of the mortality mean.
Worsened health of the mother due to water scarcity during pregnancy is associated with worse birth
outcomes and increased child mortality from infectious diseases in the first months of life, given the
increased immunological fragility of the newborn. Diarrhea is the leading infectious disease afflicting poor
children and is intrinsically associated with malnutrition, due to the vicious cycle linking recurrent
diarrhea, reduced nutrient absorption, malnutrition, and susceptibility to new infections.
Early exposure to adverse rainfall can affect individuals’ education and future earnings. On average, a
child exposed to one month of high rainfall/drought caused by either La Niña or El Niño event in the third
trimester in utero and for five months in early childhood will experience a 2.7 percent fall in the probability
of adequate grade progression and a 12.1 percent decline in the probability of high school completion
(Figure 8). Moreover, the rate of illiteracy among individuals experiencing a 100 percent prenatal
exposure to normal rainfall is 0.46 percentage points lower than among those exposed to abnormal
rainfall conditions in utero. This is about 5.4 percent the mean illiteracy rate, which is of a similar
magnitude of the progress made in literacy rates over a five-year period. The evidence also emphasizes
that prenatal exposure to normal rainfall results in higher employment rates. The estimated coefficient
indicates that individuals who spent 100 percent of their prenatal period under normal rainfall conditions
are 1.74 percentage points more likely to work in adulthood.
Overall, the probability of exposure to rainfall anomalies has increased dramatically in Colombia over the
last 15 years. This underlines the importance of mitigating weather shocks to help ensure long-term
human capital accumulation in the country. The health sector has a fundamental role for the improvement
of environmental health and sanitation standards and for producing the impacts on human capital, in the
hot spots that lack of environmental sanitation. The National Water Council could reinforce a vision of
human capital to coordinate the work between health, water and sanitation.

Individuals who spent 100 percent of their prenatal period under normal rainfall
conditions are 1.74 percentage points more likely to work in adulthood.
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FIGURE 8: Panel A, Mean Years of Schooling, Employment Rates and Mean Rainfall
Shock Exposed at Pregnancy; Panel B, Distribution of Years of Schooling per
Exposure Condition to Abnormal Rainfall
9
8

30.0

Schooling
impact

7

25.0

6

20.0

5

15.0

4

10.0

3

5.0

2

0

1

-5.0

0

Baseline 1994

0.15

Probability and % change

Years of schooling

Percentage
35.0

Panel A

With exposure to rainfall shock at early age/in utero
Without exposure to rainfall shock at early age/in utero
Probability of shock exposure (%)
Employment rate (% change) of exposed to shock

-10

Observed 2018

Panel B

Proportion of

0.1

0.5

0

0

5

Exposure to drought in utero

10

Years of schooling

15

20

No exposure to climate anomaly in utero

Note: Normal mean of precipitation refers to the proportion of people exposed.
Source: Research team’s own calculations based on data from Carrillo 2018 and projections using census data.

Poor quality water provides an ideal breeding ground for disease, dragging down the physical wellbeing,
livelihoods, and longevity of Colombian people. Waterborne diseases are one of the main causes of
illness and premature death in Colombia. Direct contact with surface water is hazardous in many regions
because it is severely polluted. Colombia has 2.4 to 3.2 cases of diarrhea per person/per year in the
population aged five years and older, totaling more than 13 million cases. Other important diseases and
conditions resulting from lack of Water, Sanitation, and Hygiene (WASH), such as stunting and vectortransmitted infections, can lead to a total of 5 million more cases over the next decade. Other
contaminants, found in increasing concentrations in recent years, include chemicals and heavy metals
from industrial production and mining.
In 2015, more than 13,000 deaths in Colombia were directly attributable to environmental degradation,
including inadequate access to improved water sources and sanitation and exposure to air pollution.
These deaths entailed an estimated cost of more than US$8 billion, 2.6 percent of GDP in 2015. Coupled
with malnutrition, water and sanitation shortfalls contributed to 905 deaths and 29 million cases of
disease. The highest mortality rates occurred in the Amazon and Orinoco regions (7.9 deaths per million
children under five years of age), followed by the Caribbean region (4.9 deaths). The main causes of deaths
for this age group were intestinal infectious diseases and other conditions associated with malnutrition
such as malaria, measles, acute respiratory infections, and neonatal deaths. There was a clear relation
between access to safely managed sanitation and disease and morbidity and mortality in Colombia (Figure
9). For example, a 1 percent increase in coverage of safely managed sanitation was estimated to result in
a 0.71 percent reduction in death resulting from diarrhea.
POLICY BRIEF
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FIGURE 9: Elasticities between Access to Safely-Managed Sanitation, and Disease
Morbidity and Mortality in Colombia, 2016.
Mortality Rate and Access to Basic Water Services

Source: Own estimates based on Institute of Health Metrics and Evaluation (IHME) and Global Burden of Disease (GBD) for Colombia 2016.
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Among WASH-induced illnesses, diarrheal diseases, enteric infections, other intestinal diseases, and
malaria explain more than 50 percent of the variation in mortality rates in the country. The social and
economic impacts of high health burdens from poor WASH practices fall disproportionally on poor
children and poor populations in general. Water pollution creates additional burdens for communities in
the form of adverse economic impacts of recurrent illnesses. Figure 10 indicates that the relation between
access to safely managed sanitation and several water-related diseases is stronger in Colombia than in
Argentina and than the average for Latin America. The vicious cycle of diarrheal diseases prompts reduced
nutrient absorption, malnutrition, and ultimately, increased susceptibility to new infections. This
intrinsically connects diarrhea to malnutrition.
Thirteen percent of children in Colombia suffer from chronic malnutrition and 10 percent weigh less
than the recommended weight. Exposure to malnutrition at young age places Colombian children at risk
of its two predominant effects, stunting, defined as weight-for-age greater than 2 standard deviations
below the population media, and wasting, low height-for-weight. Globally, stunting affects 26 percent of
children under the age of five.
Colombia ranks above the average in Latin America and the Caribbean for WASH burden of disease and
below the average for safely managed sanitation, creating long-term drags on its economy and
development. Poor WASH conditions hold back the health, education, and working lives of individuals,
especially in the poorest populations. This triggers burdens on the Colombian economy in the forms of
excess national health spending and a decrease in labor productivity. The economic cost of WASH-related
diseases in Colombia is between 0.7 and 0.9 percent of GDP, data from 2016 suggest. Addressing the
coverage gap to increase access to clean drinking water and basic sanitation could unlock an estimated
US$880 million, or 0.27 percent of GDP in terms of the 2015 Colombian economy. The country could
further reinforce the integration of databases such as SIVIGILA and SUI from the health sector, with
regional data and water supply and sanitation datasets to be able to identify the areas with high-priority
policies and interventions with low water and sanitation coverage and high burden of disease, particularly
for infectious and vector-borne illnesses.
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FIGURE 10: Panel A, Health and Environmental Burdens from Inadequate WASH;
Panel B, Elasticities of 1 Percent Increase in Safely-Managed Sanitation Access
against the Percent Reduction in WASH-Diseases Mortality, 2016
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Although the Colombian government’s policy is to increasing water and sanitation coverage in rural areas,
it should also be noted that the amount of funding allocated to the sector is a function of the population
served and does not take into account the high unit cost in dispersed and remote communities. Over the
large two decades, an urban bias has been observed in budget allocation. While coverage in rural areas
has increased between 2014 and 2017, economies of scale and incentives should be further analyzed and
implemented to accelerate the pace of coverage, particularly in areas with higher productive potential.

3.3 Water and Resilience
Water anomalies in Colombia exert twice the impact on the economy as the global average, underlining
the high pay-off that good management of water risk could bring. Using a large-scale global panel dataset
(which explores risks between and within countries), the impact of changes in the frequency of extreme
precipitation and runoff anomalies on GDP was estimated for Latin America and Colombia. The estimates
were based on 502 basins distributed around the world, with large representation for South America. It
was found that globally a 1 percent change in 1 standard deviation in runoff will correlate to a change in
per capita GDP growth between 0.5 and 0.7 percent. But in Colombia, the change is twice as high, between
1 and 1.5 percent of GDP. These figures show the importance of water in estimating climate change-related
risks. Failure to give water its due attention could result in serious underestimates of climate variability’s
economic consequences.
POLICY BRIEF
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Colombia is a country with high exposure to natural hazards, including cyclones, coastal and river flooding,
earthquakes, landslides, and volcanoes. The country ranks 10th globally in terms of economic risk posed by
three or more natural hazards. The country has the highest recurrence of extreme events in South America,
with 84 percent of its population and 86 percent of its assets in areas that are exposed to two or more
hazards. Rapid population growth in poorly planned urban areas, informal settlements, and densely
populated coastal areas, coupled with the effects of climate change, are already increasing the impact of
flooding and landslides in the country. Sea level rise poses an additional danger to coastal and inland areas.
Colombia’s landscape of extensive low plains and alluvial valleys, combined with the tropical climate,
creates particular risks of frequent devastating flooding and mudslides. Floods occur in the country mainly
in two forms: fluvial (rivers that overflow their banks) and pluvial (directly caused by rainfall). Overall, an
estimated 17 percent of Colombia’s territory is susceptible to extreme flooding. These areas include (i) lowlying coastal zones at risk of storm surges and flash floods, particularly around Barranquilla and Cartagena,
(ii) coastal and inland areas of Chocó, Antioquia, and Córdoba, which face both riverine and coastal
flooding, and (iii) pockets of high exposure to floods in the southern Putumayo region. During the La Niña
event of 2010 and 2011, floods afflicted large areas in and around Cali, Bogotá, and other major cities. All
told, more than three million people live in high exposure to these events. This includes the region of Canal
del Dique, which was heavily impacted during these floods. A project is being prepared to reduce flood
risks. In addition to reducing flood risks, it will create opportunities for several economic sectors (i.e.,
navigation, WSS, agriculture, aquiculture and recreation), restore wetland ecosystems and mitigate the
negative effects in the bay of Cartagena as a result of reduced sediment support.
Floods and inundations threaten the sustained growth and development that is accompanying the
country’s urbanization. Like many countries in Latin America, Colombia is increasingly becoming a society
of city dwellers. In 2018, total population reached almost 49.7 million, of which 78 percent lived in urban
areas. Although the bustling expansion of Bogotá, Medellín, Cali, and Barranquilla stands as a testament to
the country’s advancement, a significant portion of the cities’ residents live in squalors—13 percent in
2014. The informal settlements and densely populated coastal areas where they make their homes often
face heightened hazards, in particular floods and landslides. The heavy rains of 2010 and 2011 and
consequent floods caused more than US$6 billion in damage to crops, agricultural incomes, and
infrastructure. Resilience to floods is overall low in Colombia, in terms both of mounting exposure to
disaster and the high asset vulnerability of poor communities (Figure 11). Colombia’s social welfare system
provides few transfers, meaning that people at the lower end of the affluence scale have little diversity in
their income. According to the model used in the 2017 study Unbreakable: Building the Resilience of the
Poor in the Face of Natural Disasters to assess flood risks vis-à-vis the general wellbeing of the population,
poor households suffer much greater impact from flooding than non-poor ones, due to locational exposure,
vulnerability of assets, and financial tools available to cope with disasters.

FIGURE 11: Panel A, Distribution of Annual Flood Impacts on Net Income and
Consumption Losses between Poor and Nonpoor Households in Colombia; Panel B,
Long-Term Annual Risk to Well-Being and to Assets by Income Level
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Colombia has made positive strides in reducing risks of natural disasters, including flooding. After La Niña of
2010-2011, the National System for Disaster Management was strengthened. Coordination between different
levels of government has improved. With the development of the National Modelling Center, IDEAM can more
accurately forecast extreme events and related risks. But warnings systems still have insufficient geographical
coverage and limited ability to communicate early emergency alerts.
Colombia makes limited use of integrated river basin management, an effective approach for flood
prevention. CARS have developed only a small number of POMCAS. Alongside the POMCAS, the CARs
have prepared PMAAs and PORHs. These instruments allow the CARs to intervene in water bodies to
guarantee water quality and quantity required for the support of aquatic ecosystems and current and
potential water users. Together these plans should bring on greater numbers of multi- purpose projects,
involving other sectors, that combine resources management, water services, and risk management at
the basin levels. Recent years’ disasters, such as the landslides and flash flooding that took hundreds of
lives in Mocoa in 2017 and 2018, have underlined the urgency of proper spatial planning and
enforcement. When reconstructing after a disaster, there is a clear need to build back better.
To improve resilience, Colombia has begun to embrace the concept of green infrastructure, often in
combination with traditional grey infrastructure. The Río Bogotá Environmental Recuperation and Flood
Control Project carried out in the Cundinamarca department shows how green and grey infrastructure can
complement each other to improve the quality of the river’s water, reduce the risk of inundation and optimize
the added value of the river in urban development. The project has created riparian restoration to cope with
higher discharges resulting from high intensity storms, has upgraded and expanded the Salitre wastewater

Photo credit ((C) AFP/Luis Robayo
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treatment plant to reduce the contamination of the river, and has established floodplains that serve
multiple functions including recreation, water quality improvement, and environmental restoration.
Together, these fully tap the potential to develop the river’s economic, environmental, and social value
for the city. Cali and Medellín are pursuing similar projects to integrate their rivers into urban development
rather than using them just as a place to discharge wastewater—and in many cases solid waste as well.
Still, many WSS investments continue to proceed without consideration of natural or green
components in their design, even when the economic case is clear. Gray infrastructure typically prevails
as a technical solution. Even though the country plans to spend US$13 billion over the next 10 years to
modernize water services, it is so far giving relatively little attention to greener projects that would meet
head-on the challenges of too much, too little, and too dirty water. Aside from the co-benefits of green
infrastructure, these types of interventions are often more flexible and robust and help to be more
resilient.

3.4 Water and Ecosystems

Country plans to
spend

US$13 billion

over the next 10
years to modernize
water services

Natural systems such as the Páramos (moorlands) and the Amazon and Orinoco basins, important
assets that provide crucial services to the country, are under threat. Land-use changes have upset the
country’s water balances, decreasing retention and infiltration, increasing surface runoff, and causing
larger peak flows. This results in less replenishment of underlying aquifers, accelerated erosion, and
increased sediment transport that leads to silt build-up in downstream channels and reservoirs. The
importance of Páramos, cannot be understated: they cover about 2 percent of the national territory and
provide water to close to 70 percent of the population. Estimates indicate that about 50 percent of these
areas have been adversely affected by human influence, limiting their natural ability to capture and retain
water.
High population growth and economic activity lead to more forests being cleared for agriculture, further
jeopardizing the country’s water systems. In Colombia, 280,000 hectares of forest are cleared per year,
about 80 percent of them in only six departments, Caquetá, Guaviare, Meta, Antioquia, Putumayo, and
Chocó. In the Amazon region, deforestation has doubled, claiming up to 144,147 hectares a year. This has
already caused increased problems of flooding, drought, and low water quality. The Páramo ecosystems,
often called the water engines of the country, are quite fragile, making them especially sensitive to landuse change and mining. The Páramos around Bogotá, Cali, Bucaramanga, and other cities are protected
by law, but as with deforestation, authorities have ever more difficulty enforcing regulations and pushing
back against land-use changes and increasing pressure from mining. Bogotá and its eight million people
depend largely on water that comes from Páramos, including those in the Chingaza National Park. This
park and others are threatened.
Land-use changes in the Santurbán Páramos complex have endangered the availability of drinking water
in Bucaramanga and a number of smaller municipalities located in the catchment area downstream. The
complex includes the 83,000 hectare Río Algodonal National Protective Forest Reserve in northeastern
Colombia near the border with Venezuela. It is of vital importance because it feeds the Suratá and Vetas
Rivers, which in turn supply the aqueducts serving many urban centers, including Bucaramanga and its
close to 600,000 people. In the Santander department the complex also serves irrigation systems and a
thermoelectric power plant. In total, more than two million people benefit from the ecosystem services
provided by these Páramos. Yet large-scale mining has already decreased water availability in the urban
centers. Pending development of open pit and underground projects will further damage the Páramos.
In response to development that is crimping water availability and contaminating sources, some
communities have started offering environmental and aquifer protection incentives. These are aimed at
mitigating water threats and promoting ecosystem-based adaptation. For example, the Payment for
Environmental Services (PES) approach incentivizes farmers and landowners who manage their holdings
in sustainable ways. This is gaining support in Colombia, both among government and the private sector.
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Photo credit Carel de Groot
Protecting water sources and their sustainability can only bolster the livelihoods of Colombian society. Decree
1007 of 2018 laid out a framework to reach this goal, but to date the implementing policies are not systematically
doing the job. Though clean and plentiful water brings overwhelming benefits to cities, most policies and
regulations exert little influence over how upstream sources are managed. There are three basic reasons for this,
and the Government is currently developing inter-institutional collaborating platforms to address these points:
1.

Urban water users such as public water systems and industrial firms have limited
jurisdiction in the upland areas where water originates. The stewards of rural lands who
make water decisions that affect urban users downstream have little to no incentive to
reduce negative impacts there.

2.

There is little transfer of knowledge on how investments to protect source water can aid
water security and bring other benefits.

3.

Colombia generally lacks diversified funding sources for these types of water projects.

Water-related ecosystems benefit greatly from establishment and enforcement of “environmental flow.”
The concept is to assure sustainable use of a water resource in the short- and long-term, with a view to both
address human needs and ecosystem sustainability. Colombia has already begun moving in this direction.
In 2018, MADS issued guidelines on environmental flow, with the CARs handling implementation and
enforcement. Also, an important step was made with the draft resolution for the Bogotá River basin through
Resolution 2130 of 2019. But according to stakeholders, putting this approach in place has been difficult and
has led to conflicts between users, especially during the dry season, when pressure on the available
resources increases.
The region known as the Llanos, for example, receives waters from the Eastern Andes slopes flowing to
the Orinoco river. During the rainy season, precipitation suffices for rainfed agriculture but during the six
months that have little to no rain and water abundance stalls, river levels decline, and storage capacity is
often not up to serving both agricultural demand and the required environmental flow. This causes conflicts
between the economic interests of farmers and the protection of environmental assets, even though yearround totals of water should be sufficient to serve both.
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3.5 Water and the Circular Economy
Wastewater treatment rates in Colombia are still low. Using the data collected by the Superintendent for
Public Domestic Services, close to 43 percent of wastewater is treated and several of the existing
wastewater treatment plants operate below the required levels of efficiency, creating serious problems
of sanitation, discharges, and pollution of water bodies that receive the wastewater. There is an
inventory of 696 wastewater treatment systems in the country, but in 2018 they only reported treated
flow information for 230 systems. Through the SAVER Program, resources have been articulated for
investments in wastewater treatment plants such as Bello in Medellín, Canoas and Salitre in Bogotá, and
others under construction with which it is expected to exceed the goal of 68.6 percent by 2030, the
wastewater treatment goal of SDG6 in Colombia. To achieve the Government’s 54.3 percent target for
2022, Colombia will have to make important policy and institutional changes to develop and finance
wastewater treatment projects. Some of these changes are already reflected in the country's Circular
Economy Strategy of 2019. This will also offer opportunities to embrace the concept of circular economy
and promote reuse of treated wastewater as well as other products resulting from the treatment
processes.

Only

42.8%

of the
country’s
wastewater
is treated
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In addition to this investment gap, water utilities operate with substantial efficiency shortcomings related
to water resources management, energy use and environmental sustainability. A recent study by the InterAmerican Development Bank conducted on 19 Colombian utilities found that 68 percent had issues related
to the efficient management of water resources, 84 percent had low performance regarding energy
efficiency, and most had low performance on environmental sustainability. In addition to lowering costs,
improving energy efficiency of utilities could generate environmental co-benefits in the form of reduction of
greenhouse gas emissions into the environment. Applying the concept of circular economy could help
reduce the capital and operating expenditures of wastewater treatment plants and improve utilities’
performance. Wastewater can be treated to various qualities to satisfy demand from different sectors,
including industry and agriculture. In addition, by-products of wastewater treatment can be valuable for
agriculture and energy generation, making wastewater treatment plants more environmentally and
financially sustainable. That can mean a double-value proposition. Resource recovery from wastewater
facilities in the form of energy, reusable water, biosolids, and other resources such as nutrients represents
an economic and financial benefit that contributes to the sustainability of water supply and sanitation
systems.
The adoption of circular economy principles would require upgrading and adapting the current policy,
institutional, and regulatory framework. The National Strategy for Circular Economy published by MADS
includes indicators and goals in relation to the treatment and reuse of treated wastewater. These goals
include an increase of 50 percent of projects authorized to reuse water, reduce the loss of water, increase
the added-value of water, increase the quantity of treated wastewater and reduce the amount of locations
were the water quality is precarious. A CONPES is being developed by DNP and the department is working
to identify greenfield projects and existing wastewater projects that can be optimized and upgraded.
International experience demonstrates that a revision of the existing regulatory framework would be
needed to allow the resale of wastewater by-products—energy, biosolids, and treated water. Moreover,
economic incentives are usually needed to promote the purchasing of these byproducts. Ministry of
Housing, City and Territory (MVCT for its acronym in Spanish – Ministerio de Vivienda, Ciudad y
Territorio) is also working on their National Plan for Municipal Wastewater Management 2020-2050.
The transition to a circular economy will also require rethinking current market strategies and models
that lead to unsustainable consumption of natural resources. This would entail changing consumer
behavior, regulating production processes, generating new avenues for employment, and reducing
demand for raw materials. But in cities such as Bogotá and Medellín, the circular economy approach
could accelerate water security and advance several SDGs, including SDG6, which addresses clean water
and sanitation. Municipal wastewater treatment is part of the circular economy strategy, which
highlights the policies to be developed by the MVCT and supported by the DNP. Municipalities are
guided by the National Municipal Wastewater Management Plan 2020-2050 and through a Technical
Regulation of the Potable Water and Basic Sanitation which is in the process of updating in 2020.
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4. Conclusions and Policy
Recommendations

T

he evidence presented in this Policy Brief (re)affirms the notion that water misallocation,
pollution, and mismanagement are holding back the economic growth of Colombia
and hindering human capital accumulation. Water policies and interventions require

top-level government attention, in view of the magnitude of the economic costs that water
insecurity could impose on the county over the next decade—GDP loss of between 1.56
percent and 3.08 percent. Closing the gaps in coverage and meeting the challenges of the
sector will certainly require large investments. But given the magnitude of costs to GDP that
the sector’s current status exacts, avoiding those costs represents a high return on investments
for the economy as a whole. The COVID-19 pandemic creates an opportunity to tackle the
increasing water risks. Without substantial investments in new and existing water
infrastructure and an overhaul of the current institutional framework, the huge potential of
Colombia’s water capital will continue to be wasted. Flooding, drought, and contamination
will further increase with climate change, while productivity per cubic meter of water will
see no progress.
25

Turning the Tide: Water Security Diagnostics for Recovery and Sustainable Growth in Colombia

An important aspect in the development of the country is education and raising awareness. It is necessary that the population
understands the value of the resource and this can be reached through communication programs addressing the public in general.
Aside from that the education programs at all levels should also consider taking up these aspects in the curriculum. Universities also
play a very important role in making available courses that focus on aspects of water security and sustainable water resources
management addressing innovative concepts to increase the sector's impact on the development of the country. The following matrix
of recommendations includes one set related to institutions and five sets related to the hematic areas. The recommendations and
priorities are developed based on the findings of the study and consultations with Government's institutions to improve water
security and make better use of the country water potential. Each recommendation includes an assessment in relation to its
importance (I), urgency (U), and feasibility (F) of implementation. Important activities are those that lead to higher levels of water
security in the country. Urgent activities demand immediate attention—the consequences of failing to address them are immediate.
Feasibility depends on the technical complexity of an intervention, the institutional interaction required to reach consensus, and the
level to which the intervention has already been prepared. When addressing these recommendations, it is crucial to take into
consideration the diversity in the country in relation to topography, climate, endowment, people and the limited accessibility of many
of the rural areas. While a large part of the population lives in cities, it is often the small rural settlements where water insecurity
affects the livelihood of the poor and vulnerable and where interventions are difficult to implement.

WATER AND THE INSTITUTIONAL FRAMEWORK
I = Importance
U = Urgency

short term=0 to 12 months

Highest
High
Considerable
Recommendation

Institutional mechanisms to foster, facilitate, plan and implement
multipurpose projects to increase water security and share mutual
benefits. Review the existing institutional and regulatory framework
for the development of multipurpose projects. Select one or two pilot
multi-purpose projects and develop the required institutional and
regulatory framework. This will help build the Government’s capacity
to promote and develop multipurpose projects. The goal should be
to implement these projects while analyzing trade-offs weighing in an
optimal manner the interests of the different sectors involved. This
can only be done by assuring the support and active participation of
the different sectors, by sharing understanding of objectives and
potential gains, and by agreeing on guiding principles for the learning
process. Institutional mechanisms for planning and implementation
need to be multisectoral. Potential candidates include: the Canal del
Dique System rehabilitation project; initiatives to increase water
security for Santa Marta, Cali, and other cities; and the completion of
the Rancheria multipurpose project. Lessons learned during the
process can be used to develop a shared understanding and strategy
for multipurpose projects. Lessons will also help determine whether
a national water agency is needed to further strengthen collaboration
between the different sectors and how the mandate of such an
authority could be best designed to guarantee the required level of
capacity to successfully manage multipurpose projects.

Responsibility

I2

U

F

Impact

Period

Enhanced economic,
environmental, and social
sustainability of projects, as their
benefits will be shared among
many sectors.
Engagement of key stakeholders
and improved management of
water for competing uses.
DNP with
sectoral
ministries

Strengthen the capacity of the CARs to collect data, program and
implement projects, and enforce regulation. As a result of Colombia’s tax
system, some CARs have the necessary human, technical, and
financial resources to carry out their tasks, but many lack sufficient DNP/MADS/
resources. Insufficient information leads to weak decision making. CARs
Limited capacity to program and implement projects leads to poor
interventions, while limited enforcement leads to contamination,
increased risks, and conflicts between different users.

Early stakeholder consultation and
cooperation is critical for the
success and sustainability of the
projects.

Shortterm

Assess the risks that each sector
must assume and the way to
finance infrastructure through
public investment or of Public
Private Partnerships - PPP models.

A more efficient system with
better decision making.

Shortterm/
mediumterm

Note: Importance is related to the goal of assuring and maintaining water security while urgency is related to the short-term impact that is required because of a given
incidence. According to the Eisenhower matrix the interventions that are important as well as urgent need immediate attention of the authority in charge. An important
but less urgent intervention could be the development of a new water law while improving the capacity of an organizational structure that can help enforce the existing
and new water law might be important and urgent as well as having specific information that is required. The reparation of a dike during a flooding is probably urgent
but might be less important for achieving water security in the long run as this can also be achieved by other interventions. Most interventions mentioned in the
following tables are important, but some are more important than others to achieve water security while for some it is important to be carried out as soon as possible.
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WATER AND THE INSTITUTIONAL FRAMEWORK
Recommendation

Strengthen the water security responsibilities of the CARs. The
CARs have clear responsibilities, but their mandate is broad and
covers many aspects aside from those related to water security.
Make decision making process independent on water security by
setting clear minimum requirements that the CARS need to
accomplish (such as assuring specific water and flood safety levels)
and at the same time securing the resources they need to meet
these requirements.
Simplify water’s governance structure and develop a water law that
brings together all laws, by-laws, and decrees related to the sector.
To reduce the complexity of the sector, Colombia needs to assess
the possibility of reducing the number of authorities, agencies,
and institutions that oversee the sector and assure that
responsibilities are clear and complete. To increase transparency,
the country would do well to evaluate the feasibility of bringing
together into one water law all laws and regulations as well as
their amendments over the past decades. This process will lead
to a better understanding of all the laws, by-laws, and decrees.
Clear rules will provide a stronger basis to attract private
investment and will limit conflicts caused by diverging
interpretations.

Responsibility

DNP/ MADS/
CARs

DNP

Strengthen the capacity of IDEAM for collecting, analyzing and
improving the accessibility to information relevant to the water
sector and its natural endowment. Focus on water quality and
especially groundwater is needed to support water services and
sustainable use of its aquifers. Also, upgrade water information
systems. Unify water sector databases to integrate
hydrometeorological information with current water use is DNP / IDEAM/
needed. This will provide dynamic water balances and water
MADS
quality information. Standardize data analysis methodologies to
facilitate comparisons of different information sources and
evolution of water use over time. Allow interoperability that must
exist between different information systems such as SIPRA.
Develop decision-making tools and metrics. The development of
these tools (such as water balances, early warning systems,
permits, concessions, and water rights) will help capture water
risks and reflect water utilization patterns and overexploitation by
urban, agricultural, and ecosystem users. Improving the ability to
include the economic value of water in decision-making tools will
lead to higher prioritization of interventions to improve water
security. Responsibility for the development of these tools would
best lie with an overarching body like the National Water Council,
if it is given power to make decisions that are binding on all actors
in the water sector. These tools can also be used to make decisions
that affect multiple sectors. Advance in implementing the
instruments of administration of the Water resource. Within the
action plan of the National Water Council, there is a Pollution
Control and Demand Management Program.
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CNdA/ IDEAM/
MVCT/ MADS

I2

U

F

Impact
Most interventions in the water
sector and especially those
related to mitigation of climate
change impacts need a long
term vision to have the required
economic impact.

Reduced costs of bureaucracy,
shorter time spans of
procedural processes.

Information has economic
value to the water sector.
Examples include improved
ability of decision-makers to
prioritize and increase
impact using adequate
information. Without
uncertainties of information
there would be more
effective and efficient
investment programs.

Better integration of data
reduces transaction costs and
facilitates research and policy
formulation.

Period

Mediumterm/Longterm

Mediumterm/Longterm

Short,
Medium
Terms

Shortterm/
Medium-term
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WATER AND TERRITORIAL DEVELOPMENT
Recommendations

Promote inclusion of water security in rural development.
Reinforce instruments to support territorial programs to
improve spatial economic inclusion, foster environmental
protection, and strengthen overall resiliency of rural
communities. Incorporate water impact assessments in
land-use planning and national territorial policy. This will
assure that Territorial Ordering Plans (POTs) will effectively
protect water bodies and their watersheds. In addition,
territorial plans should fully integrate water-related
aspects. The development of POTs, POMCAs, PMAA and
PORHs needs to be aligned. The agriculture sector must be
reinforced to manage irrigation and drainage and promote
water sustainability.
Integrate Water Security into the PDET. Further integrate
water services (water supply and sanitation and irrigation)
into the program that focuses on the development of
regions impacted by the armed conflict, so as to increase
development prospects and improve public health as well
as human capital in the long-term. These and other
programs, like Agua al Campo and Agua al Barrio, should
also include spatial planning that considers water as an
important layer to assure proper land use and minimize
occupation of land where people experience high risks of
flooding and landslides.
Strengthen urban development and water security.
POMCAs and PORHs need to be taken into account in the
preparation of urban development plans. The natural water
system (ground water and surface water) should be
considered an important layer in urban planning. The
different water uses in a city must participate in decisions
on how to design urban areas. Finally, flood risk mitigation
as well as disaster management should be included in
spatial planning in general, especially concerning the
location of critical installations for electricity,
communications, and services such as health and water
supply. These areas can improve urban planning for
Colombia’s cities.
Mitigate risks. Integrate risk reduction plans into territorial
planning, including definitions and enforcement
mechanism of the Ronda’s Hídricas defining the floodprone areas of water bodies.
Move forward to regionalize water service. Strengthen
capacity to provide basic services related to water
supply and sanitation through regional upscaling of the
services. Regionalization of services could improve and
make better use of installed capacity and expand
capacity to plan, implement, operate, and maintain WSS
installations, especially in rural areas.
Territorial Development Plans focus should also be on
agriculture and improving production value chains to
increase food security. Water security relies on efficient
water use in agricultural production, to bring food
security in rural communities. Nature based solutions to
increase storage, groundwater use and adoption of
wind or solar power could improve water security in
these areas by releasing pressure of water bodies used
in hydropower generation.
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Responsibility

MADS/ DNP /
MADR

I

U

F

Economic impact

Areas with improved territorial
planning will generate
co-benefits from spatial
economic diversification, such
as reorienting investments
to priority areas that have
been excluded from economic
prosperity.

Period

Medium-term

Increasing efficiency of MADR for
financial execution of projects will
improve water resources
management.

Territorial
Renovation
Agency (ART) in
cooperation with
sectors (MVCT /
MADR /CARs)

Improved efficiency in making
water resources accessible to
rural, IDPs and ethnic
communities, with consequent
improvement of their quality of
life. Costs saved by reduced
need to treat people affected
by water-borne diseases.

MVCT / DNP /
Municipalities /
MADS / CARs

Key determinant in the ability
of the country to transition from
a middle- to a higher- income
economy.

MADS / CARs /
Municipalities

Can reduce externalities and
avoid costs of high exposure
to floods and climate-related
events in fragile territories.

MVCT with local
service providers

Increased effectiveness of
water supply services through
aggregation.

Short-term/
Medium-term

Mediumterm/
Long-term

Short-term

Short-term/
Medium-term

Economies of scale.

MADS / CARs /
Municipalities

Can reduce externalities and
avoid economic costs in
fragile territories.

Short-term
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WATER AND HUMAN CAPITAL
Recommendations

Create an investment planning facility for water and
sanitation. Initiate a programmatic approach to
increase investments in rural water supply and
sanitation using priorities of the Territorially Focused
Development Plans (PDETs). The provision of basic
water supply and sanitation will help vulnerable rural
communities move out of poverty and improve
livelihoods. Providing water and sanitation services
will disrupt the spread of water-borne diseases such as
diarrhea that impose a high burden on human capital
accumulation and will help communities move out of
poverty. Create fiscal space to establish human capital
funds to coordinate education, health, and social
protection, with WASH interventions.
Promote integrated urban water management
practices adopting sustainable urban drainage
solutions. Promote the design and implementation of
separate systems for drainage and sewage, which will
reduce required capacity of wastewater treatment
plants and contamination as a result of overflows.
Integrated urban water management (IUWM) will
also allow for inclusion of upstream measures and
sustainable urban drainage systems (SUDS) to reduce
runoff, including financial instruments to promote
retention and infiltration, such as green roofs, parks,
and permeable hard areas. Reduced flood risks and
improved water quality will have a positive impact on
human capital in urban regions.
Prioritize action plans for hotspots of water pollution.
Devote increased investments to protect large
populations against health risks of polluted water
based on population density, magnitude of pollution,
and hot spots. Cities such as Cali and Santa Marta face
significant problems of water quality that require
special support. Water quality should be improved in
an integrated manner including watershed
management, coverage of sanitation, and
improvement of the capacity and efficiency of
wastewater treatment plants.
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I
Responsibility

U

F

Economic Impact

Period

Investments in water supply in
rural communities help reduce
inequities, foster human
capital, and avoid costs to the
health system.
DNP/ MVCT

DNP / MVCT

MVCT / MinSalud
/ National Health
Institute (INS) /
municipalities/
Regional and
urban
environmental
authorities.

The effectiveness of water on
human capital will likely depend
on promoting demand side
measures such as education for
sustainable use of water and
proper valuation of sanitation for
public health.
Increased cost-effectiveness of
sanitation investments,
economies of scale. Selects
most economically viable
solutions based on each city’s
needs (e.g. onsite or sewered,
centralized or decentralized).
Few incentives to build
wastewater treatment plants, for
example: deforestation and
mining are threats to water
security and the provision of
services,. Transfers, taxes and
tarifss (PES) must be revisited.

Avoids degradation of natural
assets and water resources.
Promotes removal of
“pollutants of poverty.”

Long-term

Medium-term

Short-term
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WATER AND RESILIENCE
Recommendations

Develop and implement the new generation
POMCAs. Water resource management, water
services, and mitigation of water-related risks should
be incorporated into river basin management plans.
These plans need a systematic river basin approach
requiring collaboration between involved sectors.
Relations between the PORHs and the POTs need to
be made explicit. Existing plans vary markedly in
quality and content. Support to the CARs is needed to
enable the preparation of good plans. Only a
coordinated approach with binding policies and
investment plans will allow for an integrated approach
balancing the different interests of stakeholders
involved. The new-generation POMCAs have been
more successful in involving stakeholders and
preparing integrated plans, so these could be taken as
examples to expand POMCAs in other areas.
Implementation and enforcement of all POMCAs will
guarantee proper functioning of these methodologies.
With the new guidelines for the POMCAS, other river
basins will have to focus on implementation and
enforcement as well in a systematic way. This includes
the use of water, the treatment of used water as well
as respecting the zones were land use is limited to
reduce risks related to floods and droughts.
Build capacity for enforcement and control. Improve
capacity of responsible authorities to enforce zoning
of water bodies and control land use changes that
threaten water bodies. Detailed assessment of land
use changes is needed to guard against an increase in
water-related risks such as flooding, drought,
contamination, and landslides.
Align incentives for investments in CARs. Prioritize
investments in watershed management through CARs,
focusing on areas where floods do major damage and
water is in declining supply. Current incentives and
fiscal/financial transfers to CARs should be subject to
investment plans and performance and results
indicators.
Reinforce social protection systems. Sustain and
improve traditional and scalable social protection
systems to increase resilience and improve well-being
in the country at large. All Colombians stand to gain by
reducing asset losses by the poor. Avoid action that
targets only financially comfortable communities.
Take a social protection system approach to reduce
water risks. Effects of local interventions should be
evaluated from the perspective of impacts on the
entire water basin. Use disaster funds to facilitate
better concepts of reconstruction.
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Responsibility

I

U

F

Economic Impact

Period

Departments
/ CARs/
Municipalities/
MADS / UNGRD

Spatial planning fosters better
allocation of resources and
mitigates economic costs.

Medium-term

Departments
/ CARs/
Municipalities/
MADS

Enforcement can internalize
sustainability of economic
development (green growth)
and generate extra fiscal
revenue through penalties.

Short-term

Departments
/ CARs /
Municipalities/
MADS / DNP /
UNGRD

Current transfers and
incentives will perform better
economically by linking them
to investment plans and
results.

Medium-term

CARs/ MADS
/ DNP/ INS/
MinEdu/
MinSalud /
UNGRD

Economies of scope are
achieved with other
important development
sectors and ministries.

Medium-term
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WATER AND ECOSYSTEMS
Recommendations

I
Economic Impact

Period

DNP/ MADS

Incentives for environmental
protection scale up
sustainability in threatened
areas.

Short-term

Prioritize protecting highly critical Páramos. Protection of
these crucial natural assets is essential as they also provide
ecosystem services to water supply and sanitation and other
water-dependent sectors such as energy and agriculture. This
will aid cities that face declining water availability due to
ongoing land use changes in areas upstream of the sources.

MADS / MADR

Investment in key natural
assets compatible with
green growth agenda
mitigates economic costs of
degradation.

Mediumterm

Establish a water policy that balances competing interests and
at the same time creates space for problem solving. The
country’s guiding principles on environmental flows often
conflict with socio- economic interests. It requires a solid
assessment of water availability to identify opportunities to
increase storage capacity, which can be achieved through grey
and green interventions. It requires stakeholder participation
to balance environmental, economic, and social demands.

DNP/ CNdA /
MADS / CARs

Promotes more efficient
allocation of water
resources among competing
uses and multipurpose

Mediumterm/
Longterm

Investment in key natural
assets compatible with
green growth agenda
mitigates economic costs of
degradation.

Mediumterm

Strengthen the instrument of Payment for Environmental
Services. This instrument will work best with strong
participation from the private sector. Press ahead with existing
measures such as tax reductions to reward good environmental
practices. Craft nuanced policies with concrete nature‐based
solutions and resilience mechanisms for parties that affect the
water system, such as cities, mining companies, and farmers.

The country must quantify the value of its ecosystems, also in
relation to the water resources of the country. This will
strengthen the basis for more focus on nature-based solutions
and will allow for proper balancing of economic, social and
environmental objectives. Colombia has been involved in the
WAVES program. This type of initiatives could improve the
country's capability to value it's natural resources.

Responsibility

U

F

projects.

MADS / MADR

WATER AND THE CIRCULAR ECONOMY
Recommendations

Responsibility

Incorporate circular economy principles into water policy and
project formulation. Promote the incorporation of circular
economy principles into policies and projects through the
development of clear policy guidelines, financial incentives,
and technical assistance. Move forward with the approval of
the Circular Economy Approach CONPES. Create financial
incentives through water pricing or subsidies. Reutilization
does not conflict with the notion of water as a public good.

Departments
/ CAR’s /
Municipalities
/ MADS / MVCT
/ DNP

Develop circular economy regional projects. Identify potential
projects to pursue incorporating circular economy principles.
There might be existing systems that could be retrofitted to
allow wastewater by-product recovery, or greenfield projects.
Good sites would be cities that already suffer from water
security such as Santa Martha and Baranquilla. The Canoas
wastewater treatment plant could be a strategic investment to
showcase the added value of a circular economy.

Departments
/ CARs/
Municipalities/
MADS / MVCT
/ DNP

Review the current regulatory framework to allow circular economy
projects. Review and update the existing regulatory framework to
incentivize the reuse of treated wastewater, biosolids and energy
generation by recovering energy from methane transformed into
biogas or used as a source of energy. This has to go beyond the
water sector, including energy, health and environment.
POLI CY B R I E F

Departments
/ CARs /
Municipalities
/ MADS / MVCT
/ DNP
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Economic Impact

New business model results
from circular economy
initiatives, generating
additional revenues for water
utilities and aiding their
sustainability.

Period

Mediumterm

Improves service delivery by
reducing costs and promoting
sustainability.
Chapter 5, Section 5 of Resolution
330 of 2017 of the MVCT
recognizes water reuse.

Allows for clear rules of the
game that can attract private
investment to generate new
business opportunities and
additional cashflows to water
utilities.

Short-term

Long-term
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