
6/16/2016 1

Environmentally Sound Design & Management: 
A Foundation for Environmental Compliance

GEMS Environmental Compliance-
ESDM Training Series

Kenya ▪ June, 2016



• Webster’s defines it as “The totality of circumstances surrounding an 
organism or group of organisms, especially:

– The complex of physical, chemical, and biotic factors (e.g. 
climate, soil, and living things) that affect and influence the growth, 
development, and survival of an organism or an ecological 
community 

– The complex of social and cultural conditions affecting the 
nature of an individual or community”.

 USAID’s environmental procedures are concerned with the “natural 
and physical environment,” but in practice, social and cultural issues are 
often not separable
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ENVIRONMENT – THE BIG PICTURE
WHAT IS ENVIRONMENT?

What are some “big-picture” environmental trends affecting human health and 
livelihoods in East Africa? Are they important in Kenya?

Presenter
Presentation Notes
See e.g., Merriam-Webster online dictionary; (http://www.merriam-webster.com/dictionary/environment); answers.com; etc.In the following slides, elicit participant perspectives on how these “big picture” env trends that are of concern for most of SSA manifest in Kenya, and whether they present significant development challenges. 
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1. POPULATION GROWTH 

2015 2050 % 
change

World** 7.35 bn 9.67 bn +32%

Africa** 1.17 bn 2.44 bn +109%

E. Africa** 395 mn 863 mn +118%

Kenya 46.1 mn 94 mn +104%

Less-
Developed 
Regions**

6.03 bn 7.99 bn +32.5%

LDCs 931 mn 1.73 bn +86%
* All data: “medium variant” projection. 
UN Population Division (http://esa.un.org/wpp/unpp/panel_population.htm)
**includes Kenya

Increased demands for water, land,   timber, 
energy, infrastructure & social services. 

Increased waste production. 

LEADS 
TO

Increasing 
Population in 
Kenya

UN Population estimates:*

Presenter
Presentation Notes
Treat this slide as a topic for discussion— Is population growth a significant issue for East Africa, Kenya?  What of Anticipated effects of Climate Change? Water Scarcity? Land Degradation? Deforestation? Biodiversity loss? ====================General notes/resources on population growth in SE Asia: (http://www.un.org/popin/fao/eastasia.htm#pop)China: increasing pressure on natural ecosystems and water resources.Indonesia: population is creating a problem for farming as arable land is absorbed by expanding cities.Vietnam: population increase puts pressure on overexploitation of soil and marine resourcesPopulation growth leads to a need for additional cultivated areas, leading to forest clearing and cultivation with often insufficient fertilization and subsequent soil erosion. Population growth leads to water scarcity and overexploitation of ground water reserves, overfishing, overhunting, or other disturbances to wildlife habitats-------------------------------------------Data notes:LDCs: The group of least developed countries, as defined by the United Nations General Assembly in its resolutions (59/209, 59/210 and 60/33) in 2007, comprises 49 countries, of which 33 are in Africa, 10 in Asia, 1 in Latin America and the Caribbean, and 5 in Oceania.�The group includes 49 countries - Afghanistan, Angola, Bangladesh, Benin, Bhutan, Burkina Faso, Burundi, Cambodia, Central African Republic, Chad, Comoros, Democratic Republic of the Congo, Djibouti, Equatorial Guinea, Eritrea, Ethiopia, Gambia, Guinea, Guinea-Bissau, Haiti, Kiribati, Lao People's Democratic Republic, Lesotho, Liberia, Madagascar, Malawi, Maldives, Mali, Mauritania, Mozambique, Myanmar, Nepal, Niger, Rwanda, Samoa, São Tomé and Príncipe, Senegal, Sierra Leone, Solomon Islands, Somalia, Sudan, Timor-Leste, Togo, Tuvalu, Uganda, United Republic of Tanzania, Vanuatu, Yemen and Zambia.Less developed regions: They comprise all regions of Africa, Asia (excluding Japan), Latin America and the Caribbean plus Melanesia, Micronesia and Polynesia (see definition of regions). Includes the LDCs.All “today” estimates are for 2010Figure: Population of the world and its regions (in millions). Data from http://esa.un.org/unpp/ .Solid line: medium variant. Shaded region: low to high variant. Dashed line: constant-fertility variant. Source: http://en.wikipedia.org/wiki/Image:World_population_%28UN%29.svg#file (reproduction permission granted)
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2. URBANIZATION

* UN Population Division
(http://esa.un.org/unpd/wup/highlights/wup2014-highlights/wup2014/pdf
**includes Kenya

Increased urban environmental
health hazards (given poor or no municipal 
sanitation & waste management capacity). 

LEADS 
TO

Most urban growth in 
the next 35 years in 
developing countries

Urban pop as 
% of total

Average annual 
rate of change 
(2010- 2015)

2015 2050

World** 54% 66% 0.9%

Africa** 40% 56% 1.1%

Eastern Africa** 25% 44% 1.7%

Kenya** 25% 50% 0.4%

Less-Developed 
Regions**

48% 63% 1.2%

LDCs** 31% 49% 1.7%

Urban population will grow more 
than 2X as fast as rural population 
for the foreseeable future

UN Population estimates:*

Presenter
Presentation Notes
Again, treat this as in issue for discussion— Is urbanization a significant issue in East Africa, Kenya generally? Do the participants think it poses challenges in their home area? Even in predominantly rural countries, urbanization is usually an issue. General notes/resources on urbanization in SE Asia: (http://www.un.org/popin/fao/eastasia.htm#pop)China: Arable land areas have fallen by half since 1957. It is estimated that 300,000 hectares are lost annually to urbanization. More than one third of the rangelands are overgrazed.Philippines: continued migration to urban areas, sprawling slumsJava: urban growth has involved the expansion of dryland farming onto upland slopes without adequate safeguards, and increased environmental stress through waste production and disposalVietnam: urban environments are characterized by water and air pollution from unchecked industrial and domestic sewage, with distinct health implications. Growing imbalances between pollutant production and the limited sewerage and water treatment facilitiesLaos: Urbanization leads to inadequate disposal of domestic/industrial wastesThailand: Urbanization leads to crowding, traffic, congestion, hazardous waste----------------------Regions Definitions for UN population data—see previous slideSee previous slideImage source: http://en.wikipedia.org/wiki/File:Makati_closer_skyline.jpg (reproduction permission granted)
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Global change + 
population growth = INCREASED WATER STRESS

Greatest impacts on poor, subsistence agriculture.

Presenter
Presentation Notes
(Graphic from FAO Water.—available at http://www.fao.org/nr/water/art/2007/scarcity.html



• Much of USAID’s portfolio in the region is already a direct response to 
or directly affected by these environmental trends

• But good development does not simply respond to external 
environmental challenges. Good development …

– is AWARE of its potential adverse impacts on ecosystems, 
environmental resources and environmental quality and

– PROACTIVELY seeks to limit these adverse impacts, 
particularly where they affect health and livelihoods
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ENVIRONMENT AND DEVELOPMENT ARE NOT 
SEPARABLE

Why? To avoid MISTAKES…
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• Sometimes obvious (previous examples)

• But often difficult to foresee, predict

WHY ARE “ENVIRONMENTAL MISTAKES” MADE?

Often rooted in a few 
common design problems

!

Failure to plan for the effects of 
increased scale 

Ignoring economic-environmental 
linkages

Failure to understand system 
complexity

Designing for average conditions
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• The environmental effects of a 
small-scale animal husbandry 
project may be minor

• BUT if the project is successful, 
and many more individuals begin 
to hold larger numbers of 
animals, serious problems may 
arise. . .

– Health hazards from animal 
waste. .

– Fodder shortages (may lead to 
overgrazing and erosion and/or
land conflicts)

COMMON ROOT CAUSES #1 
Failure to plan for the effects of 
increased scale 

Or, failure to plan for success!

Presenter
Presentation Notes
Photo credit: https://blog.usaid.gov/2014/10/livestock-production-empowering-women-in-ethiopia/ 
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This schoolhouse is being rebuilt in 
makeshift fashion with plank walls 
and a split-bamboo roof.  

Why?

Strong winds ripped the aluminum 
sheet roofing off the “permanent” 
structure and toppled the landcrete
walls.

In this area, one or two storms every 
5 years typically have winds of this 
strength.

COMMON ROOT CAUSES #2 
Designing for average conditions, 
not expected variability

Other “average conditions” 
to be careful of:
Rainfall, tides, water tables. . . What else?

Global change will affect 
both average conditions & 

expected variability 

Presenter
Presentation Notes
“averages” mask the variability which is inevitable and natural in environmental conditions. The school is being rebuilt with local effort. The original assistance money that provided for the permanent structure was a wasted investment. 
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• Household consumption depends 
on income

• Success in raising income  in a 
community may increase

– demand for building materials 
(brick & timber)

– the number of livestock

– demand for water

– generation of waste, including 
disposable packaging

COMMON ROOT CAUSES #3 
Ignoring economic-
environmental linkages

All can have significant adverse 
environmental impacts!

Another failure to plan for success!



6/16/2016 11

Ponds excavated for fill to build-up 
ground level in villages for flood 
protection

COMMON ROOT CAUSES #4 
Failure to understand system 
complexity

Today ~3000 Bangladeshis die each year of 
As-induced cancer; 2 mn live with chronic As
poisoning

Ponds provided a source of organic 
carbon which settles to bottom of 
pond, seeps underground and is 
metabolized by microbes

Creates chemical conditions that cause 
naturally occurring arsenic to dissolve 
out of the sediments and soils and 
move into groundwater

Created conditions for mass arsenic 
poisoning when villages switched from 
surface water to “cleaner” tube wells. 

Photo: UNESCO-IHE

Presenter
Presentation Notes
Recent research in Bangladesh indicates that ponds excavated to provide soil to build-up villages for flood protection  provide a source of organic carbon, which settles to the bottom of the pond, seeps underground, and is metabolized by microbes. This creates chemical conditions that cause naturally occurring arsenic to dissolve out of the sediments and soils and move into groundwater.  (summary in MIT “CEE in Focus” Vol2No2 Spr 2010 of Jan 2010 Geoscience article (Harvey et al) (also the source of Bangladesh fatality and mortality stats above.) Arsenic: a potent & bio-accumulative poison�skin lesions, neurological disorders, skin lesions, heart & lung disease, cancerOccurs naturally in geologic formations and can move into groundwaterNo way to predict which formations contain arsenic. May be significant variations within an aquifer.Can be mobilized by human-induced changes to hydrology (mining, irrigation, flood control)In 1980s, widespread poisoning in Bangladesh/West Bengal (India) highlighted the issue 



In short, how can we achieve . . .

Environmentally Sound Design & Management 
(ESDM)?
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HOW CAN WE AVOID THESE 
ENVIRONMENTAL MISTAKES (AND 
MAXIMIZE ENVIRONMENTAL BENEFITS)?



1. Be prevention-oriented

2. Apply best development practices to 
environmental aspects of the activity

3. Be systematic
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HOW DO WE ACHIEVE ESDM?

3 BASIC RULES:

Presenter
Presentation Notes
See e.g., Merriam-Webster online dictionary; (http://www.merriam-webster.com/dictionary/environment); answers.com; etc.In the following slides, elicit participant perspectives on how these “big picture” env trends that are of concern for most of SSA manifest in Southern Sudan, and whether they present significant development challenges. 



• Prevention occurs across the project lifecycle—but it starts 
with design! 
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HOW DO WE ACHIEVE ESDM?
1. Be prevention-oriented

1.Implement design decisions

2. Build capacity for environmentally sound operation

Design Construct/ implement
Operate

(may include handover)
Decommission
(in some cases)

Make decisions about site, technique and 
operating practices to minimize impacts

1. Implement & maintain proper operation

2.Monitor the activity and its impacts
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• Prevention starts with DESIGN

• DESIGN starts with the choice of means

• Environmental impacts are 1 factor considered

ESDM IS PREVENTION-ORIENTED

Objective:  Improve agricultural productivity

Possible means: 

How do we choose?

Change use of 
agricultural inputs?

Introduce improved 
crop varieties?

Change cultivation 
practices?

Presenter
Presentation Notes
Photos (left to right): Organic manure application, Vietnam (credit: Burpee, CRS)�Improved rice variety evaluation plot, E Timor (credit: Stoughton/Cadmus)�Soil conserving Slope cultivation techniques, Uganda (credit: Stoughton/Cadmus) �



Apply general best development practices… 

HOW DO WE ACHIEVE ESDM?
2.  APPLY BEST PRACTICES

AND design for climate change

…to environmental aspects of the activity

A technically 
sound design

To build beneficiary capacity & 
stakeholder commitment

To design for the local 
social & policy context

To adjust what we do as 
results come in
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• Environmental application:

– The design must be appropriate for local 
environmental conditions (rainfall, temperature, 
soils, flood, drought and earthquake potential, the 
built environment) taking into account likely 
climate change.

BP #1: TECHNICALLY SOUND DESIGN 

For example:  Appropriate choice of siting?

For example:  
Appropriate choice of 
crops or trees?

Less than 
10m

Unscreened 
simple pit 
latrines

A newly 
constructed 

open-air 
kitchen

…Rainfall, temperature, soils, 
flood, drought, and earthquake 

potential, the build environment…



BP #2: DESIGN FOR THE POLICY AND SOCIAL CONTEXT 

ENVIRONMENTAL APPLICATIONS:

Compliance
with national and 
local environmental 
laws and policies

Language, literacy
Environmental management 
measures must be matched 
to capabilities

NRM and land tenure
Activities utilizing land and 
other natural resources must 
be compatible with local NRM 
and land tenure 

land and resource rights are 
often gender-specific

Presenter
Presentation Notes
Note: projects must often comply with different laws/regulations and policies that have conflicting purposes. (e.g., Enviro protection legislation and agricultural-economic development policies) 
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• Local beneficiaries need to 
be trained and committed 
to:

– environmentally sound 
operation

– maintain the 
equipment/ structure

BP #3: BUILD STAKEHOLDER 
COMMITMENT & CAPACITY 

Who will maintain it?
Who will operate it?

Environmental application:

Proper maintenance and 
operation are critical to 
controlling environmental 
impacts
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. . . AND INVOLVE THE LOCAL COMMUNITY 

Ethics require it
(environmental justice)

Local residents must live 
with the environmental 
impacts of activities!

• How often does the river flood?

• How often are crops rotated?

• Is there a land tenure problem?

• What do people value and need?

LOCAL KNOWLEDGE 
is critical 

LISTEN to the
community

TALK to both
men and women

Presenter
Presentation Notes
Sometimes the term “Environmental Justice” is used to describe the ethical obligation to ensure that environmental risks and access to benefits are distributed equally and that access to information, participation in decision making, and access to justice in environment-related matters are enjoyed by all. 
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BP #4:  ADJUST WHAT WE DO AS RESULTS COME IN

•A project budget that funds 
environmental monitoring

•The flexibility to adapt the 
project in response to 
unanticipated adverse 
impacts 

•Adjusting implementation of 
our project based on the 
experiences of others

Adaptive environmental
management requires:

• Practice Adaptive management –
adjusting implementation of our 
activity based on results from the 
field

• If our activity has unintended 
environmental consequences, 
we need to DO SOMETHING 
ABOUT IT!

Communities are often 
essential to monitoring 
results from the field 

Presenter
Presentation Notes
Project implementation has to remain flexible enough to adapt to unanticipated adverse impacts 
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BP #5: DESIGN FOR CLIMATE CHANGE

• As previously mentioned, climate change will affect future 
baseline conditions—projects must be designed to be 
ROBUST to these conditions

• While individual projects are rarely significant contributors 
to GCC, climate change is driven by the sum of many small 
actions

• Even small-scale projects should seek to reduce GHG 
emissions/increase sequestration and reduce climate 
vulnerability in the local area in a manner consistent with 
their development objectives - THIS IS USAID POLICY!
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BEST PRACTICE: DESIGN FOR 
CLIMATE CHANGE

• Use alternative energy (PV, windmill water pumping, etc)

• Improve thermal performance in building design 

• Buy carbon offsets for int’l travel.

REDUCE GHG EMISSIONS 

EXAMPLE ACTIONS IN SMALL-SCALE 
PROJECTS:

• Prioritize water efficiency to reduce a project’s 
contribution to the area’s future water stress 

REDUCE CLIMATE VULNERABILITY IN THE LOCAL AREA

• Tree Planting

• Land management (sustainable grazing, cropping)

INCREASE SEQUESTRATION 

Soil carbon measurement by hand in 
Senegal

Presenter
Presentation Notes
Thermal performance: 



1. Be prevention-oriented

2. Apply best development practices to 
environmental aspects of the activity

3. BE SYSTEMATIC
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NOW, RULE 3 FOR ACHIEVING ESDM:



• Take a systematic look at:

– the possible adverse 
environmental impacts of an activity

– ways to reduce these impacts

HOW DO WE ACHIEVE ESDM?
3.  BE SYSTEMATIC

THE BEST WAY TO BE SYSTEMATIC: 
ENVIRONMENTAL IMPACT ASSESSMENT (EIA)!
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• Wilkister Magangi
USAID/Kenya Mission Environmental Officer (MEO)
wmagangi@usaid.gov  

• David Kinyua,
USAID/East Africa Regional Environmental Advisor (REA)
dkinyua@usaid.gov

• Global Environmental Management Support (GEMS) Project
GEMSCORETeam@cadmusgroup.com 
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