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COMMUNITY GREENHOUSE GAS INVENTORY FOR LAKE OSWEGO 
 
Overview 
 
This report is a consumption-based community greenhouse gas (GHG) inventory and identifies climate 
opportunities for the City of Lake Oswego, OR.  The emissions documented here are associated with 
consumption by Lake Oswego households and consumers.  This GHG inventory was conducted to 
establish the baseline carbon footprint of the community as a whole in order to discover the highest-
leverage areas for change and plan both short- and long-term GHG reductions. 
 
The principles of this analysis are to focus on systems of which the City government of Lake Oswego is a 
steward, to utilize existing capacity and data systems, and to inform high-level prioritization of potential 
actions to reduce greenhouse gas emissions.  The goal has been to provide the fullest and truest view of 
the community’s greenhouse gas emissions. 
 
The chart below summarizes, at the highest level, the greenhouse gas emissions from activities of all kinds 
of the citizens, businesses and local government residing inside the City of Lake Oswego urban service 
boundary.  As explained in detail in the following pages, these emissions are in some cases: 

Direct – such as gasoline or natural gas combustion,  

Indirect – from beyond our city and even regional borders (such as electricity imports),  

Remote – associated with remote activities that end with final consumption here in the community (such as 
the production of many goods and much of our food).   

 
Lake Oswego Greenhouse Gas Emissions (2006) 

1.27 Million Metric Tons Carbon Dioxide Equivalent (Millions of MT CO2e) 
29.9 Metric Tons CO2e per Lake Oswego Resident 

 
 
 Emissions related to the production, 

manufacture and disposal of 
materials, goods and food 
(Estimated 0.59 million MT CO2e) 
 
• Manufacture of products and 

food (from inside and outside 
the region) consumed by Lake 
Oswego residents and 
businesses. 

• Freight movement of materials, 
goods and food  

• Waste management and 
recycling system (collection, 
landfills) 

Energy-related emissions  
(Estimated 0.27 million MT CO2e) 
 
• Natural gas consumption by 

residents and businesses  
• Fossil fuel consumption from 

utilities’ imported electricity 

       Transportation emissions 
       (Estimated 0.39 million MT CO2e) 
 
• Vehicle miles traveled by passenger vehicles 

and light trucks  
• Operation of public transportation system 

(TriMet) 
• Freight traffic inside Lake Oswego  
• Long-distance travel by Lake Oswego citizens 

 

Local Government (operations) 
(Estimated 0.02 million MT CO2e) 
 
• Public infrastructure projects 
• Owned fleet and employee commute transportation 
• Consumption of electricity and natural gas 
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Seeking the Full Carbon Picture 
 
This inventory estimates the total carbon footprint of citizens, businesses, and local government inside the 
urban service boundary for Lake Oswego, which includes a population of 42,546 (2006) located within 
Clackamas, Multnomah and Washington Counties.  
 
If you’ve ever seen a community carbon footprint, these results may surprise you.  Most analyses of the 
Northwest1 as a whole and of cities in the region focus on direct emissions from the use of fossil fuels.  
However, recent EPA research2 suggests that those emissions for which we are indirectly responsible– 
especially those resulting from the production of material goods – are a large share, and these emissions 
are ignored by conventional analyses.  There are trade-offs in the approach used here.  The calculations 
related to material flows (goods, food and waste) rely on national data with specific adjustments for Lake 
Oswego based on differences in median household income, rather than direct measurements.  Still, the 
estimate works by providing a sense of scale with a clear message – consumption matters as much as 
energy and transportation. 
 
It is important to stress that these results are estimates, not the final word.  This analysis builds on recent 
work to assemble a new kind of inventory, but it is an evolving process based on the state of the data and 
our understanding of the results.  Traditional inventories have focused on what we could measure well.  The 
goal here is instead to measure where we can – and estimate where we can’t – the emissions from all of 
our activities and consumption in order to get closer to the truth.3  
 
The core methodology of this analysis is based on a 2009 EPA report4 that uses national data from 2006.  
Therefore, this inventory is also based on 2006 data.  A similar consumption-based methodology has been 
used to estimate the community carbon footprint for the Portland metropolitan area, the Eugene-Springfield 
metropolitan area, the Rogue Valley including Jackson and Josephine counties, and the City of Beaverton, 
Oregon.  For methodology details, including how the methodology was updated for this particular report, 
please see the “Summary for Calculation Assumptions” section at the end of this report.  
 
There are two major exclusions to this inventory that are not consistent with the methodology: 

1. Carbon sequestration by park and street trees located within Lake Oswego’s urban service 
boundary.  While these trees sequester and store carbon (while providing many other sustainability 
benefits to the community), carbon storage is not “consumed” and therefore not included. 

2. Emissions from energy used in local production:  Emissions from Lake Oswego industrial production 
are generated on behalf of those consuming the goods and food.  While a portion of local production 
is consumed locally, the majority is consumed outside of the region; therefore, we attempt to include 
only those emissions attributable to that share of local production that is consumed here. 

 
How can YOU help? 
You can find out how your household or business contributes to greenhouse gas emissions and discover 
some of the ways you can reduce your carbon footprint.   The Oregon Household Carbon Calculator5 allows 
individuals to estimate direct and indirect greenhouse gas emissions from household transportation, energy 
use, and consumption of food, goods and services.  Additionally, small businesses can access a high-
quality carbon calculator created through the CoolClimate Network by checking Lake Oswego’s website:  
http://www.ci.oswego.or.us/plan/Sustainability/Climate_Change/ClimateChange.htm 
                                                
1 For example, see “2008 Seattle Community Greenhouse Gas Inventory,” City of Seattle, 
(http://www.seattle.gov/climate/docs/2008-community-summary.pdf) or “CO2 Emissions from Fossil Fuels by Sector,” Sightline 
Institute (http://www.sightline.org/maps/charts/Climate-EmBySector).  
2 “Opportunities to Reduce Greenhouse Gas Emissions through Materials and Land Management Practices,” EPA (2009), 
http://www.epa.gov/oswer/docs/ghg_land_and_materials_management.pdf.  
3 This analysis is focused on final consumption that happens in residential and commercial contexts.  Industrial emissions resulting 
from the manufacture of goods for export and consumption by other communities do not appear in these numbers, as that inclusion 
would have produced confusing double-counting.  However, there is room for future analysis to provide a complementary set of 
accounts to look at the carbon footprint of employment and production in Lake Oswego. 
4 See source under footnote #2.   
5 http://www.deq.state.or.us/programs/sustainability/carboncalculator.htm  
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SOURCE-BY-SOURCE SUMMARY OF GREENHOUSE GAS EMISSIONS 
 

Materials, Goods and Food Emissions (Production, Movement and Disposal)  
 
By far, the largest component of Lake Oswego’s community GHG emissions (0.59 million MT CO2e, or just 
over 46% of the total) is estimated to come from the resource extraction, manufacture and distribution of 
materials, goods and food for final use and consumption by homes and businesses.  A small component of 
these emissions are also associated with the landfill disposal of food and products at the end of their life.  
These life-cycle stages – generally out of sight and out of mind – are a large and important part of our 
carbon footprint, and are excluded from most GHG inventories. 
 
What exactly does this consumption-related carbon footprint 
include?  First and foremost, it is products, from clothing, 
appliances, furniture and cars to food and beverages – 
represented in the chart to the right as “Goods” (29%) and 
“Food” (9%), respectively.  It also includes packaging and 
many other items that, while often small and largely unnoticed, 
are single-use and then quickly relegated to the waste stream.  
A major aspect of our consumption of materials is the 
construction, maintenance and gradual using-up of buildings.  
We often think of the energy our homes use, but over decades 
we are gradually using up – and renewing – our houses.  This 
background material consumption is also captured in “Goods”. 
 
The second component of these emissions is the movement of 
goods and food from remote production sites to Lake Oswego, 
quantified here as long-distance freight (8%).  This long-
distance movement of materials often looms large in our 
perception, but depending on the item, may in fact be a 
smaller slice of the item’s overall carbon footprint.  For 
example, long-haul freight-related emissions contribute only one-eighth of the total emissions related to the 
provision of food and slightly more than one-sixth of the total emissions related to the provision of goods.  
Most food and goods-related emissions result from agriculture, food processing and goods production.  
 
The small solid waste slice represents the third emissions component related to consumption, the emissions 
associated with the “end-of-life” carbon footprint of goods and foods.  While this emissions source is a small 
share of total emissions, several things should be noted.  First, the success of regional waste reduction 
programs in keeping this slice small should not be discounted.  Reuse and recycling that diverts materials 
from disposal and back into use has significant net carbon reduction impacts compared with use of virgin 
materials – even when transportation impacts of collection are counted.  Second, the management of the 
more “upstream” portion of material flows offers many potential GHG-reducing opportunities - from 
promoting new green purchasing strategies for businesses and consumers, to reducing energy use, to 
supporting the internalization of the lifecycle carbon costs of goods into their price.   While the City of Lake 
Oswego’s role in materials management has traditionally focused on recycling and disposal, the 
relationships the City has developed with households and businesses present many opportunities to lower 
the community’s carbon footprint from the consumption of goods and food.  We explore these opportunities 
in the climate action section below. 
 
The aggregate estimate for this section (for all of Materials, Goods and Food) does not attempt to include 
international trade.  Estimates of our “imported carbon footprint” suggest that the consumption slice could in 
fact be significantly larger, increasing our national carbon footprint by as much as 20%.6

                                                
6 See “Embodied Environmental Emissions in U.S. International Trade, 1997−2004,” Christopher L. Weber and H. Scott Matthews 
(2007). 
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Transportation Emissions 
 
Transportation is responsible for about 31% of the Lake Oswego’s greenhouse gas emissions (0.39 million 
MT CO2e).  These emissions come mainly from on-road vehicles (commercially and individually owned) and 
air travel, with small shares from rail, marine, transit, and local freight sources. 
 
Transportation activities are clearly an important emissions 
source, representing nearly a third of total emissions in Lake 
Oswego and just over a quarter nationally, but these activities 
are diverse.  Truly local sources, such as on-road vehicles 
and transit, referred to as “Local Passenger Transport”, “Local 
Freight”, and “Transit” in the graph at right, total about 17% of 
total emissions.  Transit refers to Lake Oswego’s share of 
Metro TriMet commuter rail and buses.  It is important to note 
that some of the transportation on which we rely is long-
distance transportation of goods from far beyond the 
community’s borders; in this analysis, the emissions from 
long-distance freight movement of these goods is included in 
emissions associated with material consumption, and not 
within this section of emissions.  Only local freight movement 
is included here. 
 
The 14% share labeled “Other Passenger Transportation” 
consists primarily of air travel, inter-city rail, inter-city bus and car and light trucks making long-distance 
trips.  Within this slice there is a small component that relates to recreational vehicle use as well. 7  As air 
travel is correlated with median household income, Lake Oswego’s emissions from air travel are higher than 
other less affluent communities.  
 
 
State Mandates and Metro Area Goals 
 
One impetus for this analysis is the State’s passage of SB 1059, Oregon’s Statewide Transportation 
Strategy to reduce GHGs from the transportation sector.  This regulation indicates that the Portland Metro 
area will be the first metropolitan planning organization (MPO) to regulate GHG emissions from local 
passenger transport.  The per capita light 
vehicle GHG reduction goals are listed for 
the state by MPO in the graphic to the 
right. The segment labeled “Local 
Passenger Transport” in the pie chart 
above is the share of Lake Oswego-area 
emissions covered by this goal. There 
has been no decision yet on how this 
Metro-wide goal will be regulated at the 
level of the individual communities that 
make up the Metro region, but a 20% cut 
in Lake Oswego’s GHGs from local 
passenger transport would mean going 
from 3.91 MT CO2e / person to 
approximately 3.13 MT CO2e / person.  
This translates to a reduction in annual 
per capita vehicle miles travelled from 
about 7,300 to 5,800.   
                                                
7 This analysis uses national per capita averages from the EPA report previously cited, in the absence of local data or explicit 
guidance from any widely accepted protocol or methodology. 
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Energy Emissions (Natural Gas and Electricity)  
 
Building energy use (for lighting, heating and cooling) and the operation of appliances (by residences, 
commercial establishments, and industrial buildings) together account for 22% of Lake Oswego’s 
community GHG emissions (0.27 million MT CO2e).  Electricity consumption from local government’s 
operations of streetlights and traffic signals is not included in this slice, but is one of the components of the 
“Local Government” slice of community GHG emissions.   
 
The residential sector consumes just more than half of the 
community’s electricity (53%).  The commercial sector and 
local government consume about 44% and 3% respectively.  
Industry consumes less than 1% of Lake Oswego’s electricity.  
 
For natural gas, more than 80% of total consumption is by the 
residential sector.  The commercial sector consumes about 
19% and the industrial and government sectors consume less 
than 1% each. 
 
For many long-time residents of the Northwest, it may come 
as a surprise that electricity consumption is responsible for so 
much of the carbon footprint.  We have traditionally thought of 
our electricity as clean and green, coming overwhelmingly 
from hydropower.  Yet as the region’s economy and 
population have grown, the system of large hydroelectric 
dams has not – and coal and gas have, for the most part, 
filled the gap.  Renewable energy sources are still a small share of the total (2.1%), though growing rapidly.8 
 
There are many efforts to reduce the region’s dependency on coal and gas.  The electric utility serving Lake 
Oswego, Portland General Electric (PGE), has made investments in renewable energy and energy 
efficiency, and a state-mandated Renewable Portfolio Standard (RPS) will require specific steps in that 
direction over the coming years.  In large part due to public policy and citizen commitment, Oregon has 

become a leader in renewable energy, including solar and 
wind.  In addition to the increase in renewable energy 
purchase, PGE has invested in energy efficiency 
improvements via the Energy Trust of Oregon. 
 
The pie chart at left shows the current mix of energy for the 
Northwest Power Pool.   For Oregon, the state has mandated 
goals for large utilities of 15 percent renewable power by 
2015, 20 percent by 2020, and 25 percent of supply by 2025.  
Implementation of the standards will result in commensurate 
reductions in GHG emissions from Northwest power supplies.  
 
Currently, the energy use documented in this section happens 
almost entirely in buildings, but the distinction between 
building energy and transportation energy is likely to blur 
somewhat with the adoption of electric vehicles.  While EV 
technology promises to lower transportation-related emissions 
substantially, accommodating this new power demand will 
require deliberate steps.

                                                
8 The discussion of the regional electric grid draws on the most recent eGRID data from EPA (http://cfpub.epa.gov/egridweb/), 
which reflects the electric power industry’s structure as of December 31, 2007. 
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Local Government Emissions 
 
Emissions from the operations of local government in Lake Oswego accounts for approximately 1.5% of the 
community’s GHG emissions (0.02 million MT CO2e). 
 
In 2010, Lake Oswego’s city government conducted a 
comprehensive greenhouse gas inventory of local government 
operations for calendar year 2008.  In this report, it was found 
that local government (operating on behalf of the citizens and 
businesses it serves) was responsible for nearly 23,000 MT 
CO2e of direct and indirect GHG emissions.  Direct emissions 
were from operating its owned fleet vehicles and heating owned 
buildings using natural gas.  Indirect emissions were from 
electricity purchased from Portland General Electric, employee 
commute, and the embodied emissions in purchased goods 
and services, primarily associated with construction or 
maintenance of city infrastructure such as roads, public 
buildings, and waste water treatment systems.  These 
emissions associated with infrastructure accounted for roughly 
half of government’s impact at ~11,000 MT CO2e.   
 
By showing these local government emissions in the context of the community carbon footprint we see that 
local government’s share of the total is relatively small and is entirely on behalf of the citizens and 
businesses of Lake Oswego.  However, the small stature of the emissions that are directly under local 
government control does not mean that local government cannot take proactive steps towards community 
education and development of incentives and policies that can make this community healthier, more 
prosperous, with a higher quality of life for its citizens while simultaneously cutting greenhouse gas 
emissions.  The Climate Action Opportunities section of this report is primarily written to show the actions 
that are available to local government to directly reduce and indirectly influence many other components of 
this community’s carbon footprint while achieving a number of co-benefits.    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 Photo:  Lake Oswego City Hall
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Current Emissions and Future Reductions 
 
This report is overwhelmingly about the carbon footprint of our daily lives here in Lake Oswego – our 
transportation habits; our consumption of food and goods; and our use of energy to heat, cool and operate 
our buildings.  One take-away is that this carbon footprint looks a lot like carbon footprints elsewhere in 
Oregon and in the U.S.  This similarity makes sense: our consumption patterns have a lot in common from 
one place to another in the U.S., and overwhelmingly we’re part of the same fossil fuel-based economy. 
That said, we are not identical, and the analysis highlights both similarities and differences. 
 
As can be seen in the graphic below comparing per capita greenhouse gas emissions for various 
geographies, Lake Oswego’s per capita emissions are significantly higher than both the United States 
average and the average for Portland Metro.  This is for one primary reason:  Lake Oswego on average is a 
more affluent community, and greenhouse gas emissions (especially from consumption of goods and air 
travel) are correlated with income.  The US Census Bureau estimated the 2006 median household income 
for the United States was just over $51,000, while the 2006 median household income for the Portland 
Metro region was approximately $62,000.  For a similar timeframe, Lake Oswego has a median household 
income of more than $83,000.9  The relationship between income and consumption of goods and air miles 
flown has been modeled by researchers at the University of California, Berkeley10 and this analysis relied 
upon this modeling to adjust national consumption and air travel data appropriately.  Per capita energy 
emissions (the blue portion of the bar chart) for both the Portland Metro area and for Lake Oswego are 
slightly lower than the national average due to the lower carbon intensity of our electricity grid within the 
Northwest Power Pool.   
 
The chart below compares 2006 emissions for the United States, Portland Metro, and Lake Oswego with 
the GHG emissions goals set by the State of Oregon and the International Panel on Climate Change 
(IPCC).  The state has set a goal of reducing GHG emissions by 75% by 2050 compared to the 1990 
baseline, while the more than 4,000 climate science experts from around the globe that comprise the IPCC 
recommends that in order to keep the amount of warming our planet will face to below 2 degrees Celsius, 
developed countries will need to reduce GHG emissions by 90% below 1990 levels by 2050.  Accounting for 
projected population changes 
expected in the state by 2050, 
the green bars at the right show 
where we will need to get to in 
terms of per capita emissions by 
mid-century.  Clearly, we face a 
significant challenge, but it is one 
that concurrently presents us 
with tremendous opportunity to 
increase the health, prosperity, 
quality of life and resilience of 
our communities.  The Climate 
Action Opportunities section of 
this report describes these 
opportunities to inform how we 
might begin to get started.     

                                                
9 Lake Oswego Population Baseline Analysis Report, August 19, 2010, produced by FCS Group. 
10 See the CoolClimate Household Carbon Footprint calculator developed the University of California at Berkeley: 
http://coolclimate.berkeley.edu/carboncalculator.   

Feb 28 2012 11



 

 

 
A Note on Climate Change Adaptation 
 
While the focus of this report is on GHG emissions and opportunities for mitigation – that is taking steps to 
reduce the gases going into the atmosphere that are causing global warming – it is also important to 
recognize that the scientists believe our state is already being impacted by physical changes in 
temperatures and precipitation patterns due to climate change, and more changes are coming in the future.  
While specific strategies to help Lake Oswego adapt to a changing climate are not called out on the 
following pages, it is acknowledged here that this work will be highly important in order to mitigate risks and 
develop resilient communities.   
 
Recent studies (Oregon Climate Assessment Report developed by the Oregon Climate Change Research 
Institute and the Oregon Climate Change Adaptation Framework developed by Department of Land 
Conservation and Development) for the state of Oregon say there is a greater than 90% chance that in 
coming decades, our state will face increases in average annual air temperatures and the likelihood of 
extreme heat events.  Additionally, changes in hydrology and water supply are likely to occur, including 
reduced snowpack and water availability in some basins; changes in water quality; and timing of water 
availability. 
 
To prepare for these changes, here is a brief list of recommended actions for Lake Oswego to undertake: 

• Apply the insights from the Oregon Climate Assessment Report11 and the Oregon Climate Change 
Adaptation Framework12 to understand the scientists’ expected changes for our state and potential 
low and no-cost first steps in preparing for these changes.  

• Consider physical climate risks as potential natural hazards.  With this in mind, implement the 
mission of the 2010 Natural Hazard Mitigation Plan13, which is:  “To promote sound public policy 
designed to protect citizens, critical facilities, infrastructure, private property, and the environment 
from natural hazards. This can 
be achieved by increasing 
public awareness, documenting 
the resources for risk reduction 
and loss-prevention, and 
identifying activities to guide the 
County towards building a 
safer, more sustainable 
community.” 

• Participate in the newly formed 
Willamette Valley Resilience 
Compact14, a coordinated effort 
between Willamette Valley city 
and county governments to 
manage risks from climate 
change.  

 
 

                                                
11 “Oregon Climate Assessment Report”, December 2010, developed by Oregon Climate Change Research Institute can be found 
online at http://occri.net/wp-content/uploads/2011/04/cover.pdf.   
12 Oregon Climate Change Adaptation Framework, December 2010, developed in partnership with the Department of Land 
Conservation and Development, Oregon Climate Change Research Institute and participating State of Oregon agencies and 
Oregon University System can be found online at http://www.oregon.gov/LCD/docs/ClimateChange/Framework_Final.pdf.  
13 Lake Oswego Natural Hazards Mitigation Plan, April 8, 2010, can be found online at:  
http://www.ci.oswego.or.us/citymgr/Emergency/Documents/LONHMPApril2010.pdf  
14 The Resource Innovation Group has provided information about the Willamette Valley Resilience Compact online at 
http://www.theresourceinnovationgroup.org/wvrc/  
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CLIMATE ACTION OPPORTUNITIES 
 

Overview of Opportunities 
 
The purpose of this section is to take the results from the community greenhouse gas inventory above and 
describe the available options to reduce greenhouse gas emissions while simultaneously making Lake 
Oswego an even better community to live, work and play.  The climate action opportunities identified here 
will be evaluated as part of the update of the Comprehensive Plan, currently underway. 
 
The Comprehensive Planning process has identified a Community Vision for Lake Oswego for 2035:   
“In 2035, Lake Oswego is a thriving, sustainable city, meeting the community’s needs without compromising 
the needs of future generations. Our community is recognized for its quality of life, exceptional schools, and 
excellent local government. Our multigenerational neighborhoods, healthy natural resources, vibrant mixed-
use shopping, employment districts, and diverse services and activities are accessible to all.” 
 
Seeking cost-effective climate action opportunities is a clear way to support the achievement of this 
community vision over the next twenty-five years.  Climate action opportunities are outlined within the 
following four categories that correspond to the components of the Lake Oswego GHG inventory results: 

1. Materials flows (materials, goods and food)  
2. Transportation 
3. Energy consumption 
4. Local government operations   

 
Community greenhouse gas pollution comes from a variety of sources including residences, businesses 
and local government.  The point of control over these emissions is inherently highly diffuse.  There are 
opportunities to reduce GHG emissions at various scales that will require engagement and investment by 
residents and businesses.  The main purpose of this report is to describe what actions city government can 
take to educate its citizens, promote reduction strategies, and provide incentives while removing barriers to 
help Lake Oswego achieve the type of future it wants.    
 
As can be seen in the graphic at right, developed by Portland Metro15, taking a leadership role in reducing 
GHG emissions is just one component in making Lake Oswego a great place.  The benefits of fighting 
climate change are numerous and include things like cleaning our air (reductions in GHG generating 
activities often simultaneously reduce local air pollution), which makes our community healthier; creating 
transportation choices, which makes us more resilient; and developing economic prosperity and vibrant 
communities for all.   
 
Additionally, by taking action now to identify the available GHG reduction 
opportunities ahead of specific regulations from the state or region allows 
Lake Oswego the flexibility to choose which actions will have the most 
benefits and which will be most appropriate to the community’s goals and 
specific context.  
 
The strategies below draw on a several sources including an EPA report 
detailing opportunities for emissions reductions from materials and land 
management practices16, McKinsey’s Pathways to a low-carbon economy17 
and Metro’s modeling for the Climate Smart Communities Scenarios effort.

                                                
15 Climate Smart Communities Scenarios Project, Phase 1 report, “Understanding our Lane Use and Transportation Choices”, 
January 2012:  http://rim.oregonmetro.gov/webdrawer/rec/231744/view/Planning%20and%20Development%20-
%20Regional%20Tran~g%20Our%20Land%20Use%20and%20Transportation%20Choices%20-%20Phase%201%20Findings%20-
%20January%2012,%202012.PDF  
16 “Opportunities to Reduce Greenhouse Gas Emissions through Materials and Land Management Practices,” EPA (2009), 
http://www.epa.gov/oswer/docs/ghg_land_and_materials_management.pdf.  
17 McKinsey, http://www.mckinsey.com/Client_Service/Sustainability/Latest_thinking/Pathways_to_a_low_carbon_economy.  
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Climate Action Opportunities:  Transportation 
 
While GHG emissions from transportation are not the largest component of the 
community carbon footprint, state and regional efforts in this area are based on 
legislation and regulation.  The state and regional goals related to local passenger 
transportation will help ground the recommendations for action at the local level.   
 
The Oregon legislature recently passed two bills (House Bill 2001 in 2009, and Senate 

Bill 1059 in 2010) that require the state and metropolitan areas to plan long-term GHG emissions reductions from 
vehicles as a result of the land use-transportation relationship.  These regulations relate directly to the slice of Lake 
Oswego’s community GHG pie titled Local Passenger Transport (15% of total community emissions).  The state goals 
are being implemented at the metropolitan planning organization (MPO) level, and the Portland Metro area is the first 
MPO that is required to engage in scenario planning, targeted at reductions in per capita transportation emissions by 
2035 and by 2050.  
 
In 2011, Metro engaged in a process of scenario planning and has developed a list of strategies available to reduce 
these transportation emissions.18  In 2012, Metro will continue to shape the direction of the scenarios being tested.  In 
2013 and 2014, Metro plans to adopt a preferred strategy and begin implementation.  There is currently no specific 
plan to regulate each jurisdiction within the Metro boundary, so by taking proactive action now, Lake Oswego can 
assist Metro in reaching its goals while doing so in a way that best meets the needs and vision of the Lake Oswego 
community.  
 
The City of Lake Oswego is currently updating both its Comprehensive Plan (governing land use) and Transportation 
System Plan.  The policies and actions on the table in the Climate Smart Communities Scenarios can inform those 
discussions, regarding both emerging regulatory obligations and possible paths to achieving community goals. 
 
Scale of potential improvement:  70-82% reductions in Local Passenger Transportation, 10.5-12.3% of total.   
(This range comes from Metro’s modeling efforts in support of the Climate Smart Communities Scenarios.) 
 
GHG Reduction Opportunities for Transportation 
 
Oregon Department of Transportation and Metro have developed a detailed quantitative model of the determinants of 
GHG emissions from transportation.  Metro’s Climate Smart Communities Strategies summarizes the results of this 
modeling effort for the Metro region.  While a detailed review is beyond the scope of this document, the discussion 
below summarizes the six policy areas (two closely related areas, Fleet and Technology, have been combined).  The 
scenarios comprise different combinations of the many possible strategies inside the policy areas, therefore resulting 
in different levels GHG reduction in 2035 and beyond. 
 

Roads:  Freeway and arterial capacity; traffic management strategies (such as signal synchronization). 

Pricing:  Gas tax, road user fee, pay-as-you-drive insurance, carbon tax. 

Marketing and Incentives:  Individualized marketing, employer commute programs; car-sharing. 

Fleet and Technology:  Fleet mix (cars vs. light trucks/SUVs); electric vehicle and hybrid market share. 

Community Design:  Complete neighborhoods and mixed-use areas; bicycle travel; parking. 

The many individual tactics range from “hard” measures, such as new infrastructure or vehicles, to “soft” ones that 
require education, participation and buy-in of the public, often as private individuals or businesses.  In almost all cases, 
there is some role for the public sector to encourage, inform, facilitate or require action. 
 
(Note on air travel:  There are no major action items at the local or state level to address air travel emissions, but they 
are a significant share of the total for Lake Oswego (14%).  There will likely be “automatic” progress in reducing those 
emissions over time through aircraft and engine efficiency improvements, as well as shifts toward low-carbon biofuels.) 

                                                
18 Climate Smart Communities Scenarios Project:  Understanding our Land Use and Transportation Choices, Portland Metro, 
January 12, 2012 can be found online at 
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Climate Action Opportunities:  Materials Flows 

There are many action opportunities in better managing our flows of materials – and many 
actions that save money and improve our lives.  The following categories capture many 
things that the City can do.  Many of the items, however, require community buy-in or even 
proactive involvement, such as actions taken by industry, households and businesses. 
 
The GHG reduction opportunities below are focused on materials management in buildings 
and infrastructure, food, consumption patterns and habits, and education and outreach. 
 
 

GHG Reduction Opportunities for Materials Management in Buildings and Infrastructure 
 
In construction of residential and commercial buildings, local infrastructure projects and on-going repair and renovation 
of the built environment, the community is responsible for the consumption of large volumes of materials, year after 
year.  While this is a significant part of Lake Oswego’s carbon footprint, there are many technology and materials 
substitution options that can reduce these emissions, often while saving money. 
 

• Material Selection:  Promote sustainable construction practices using different materials in construction, such 
as materials with recycled content, rapidly renewable materials, or materials extracted, processed or 
manufactured regionally.  The Leadership in Energy and Environmental Design (LEED) criteria for new 
construction has definitions and guidelines for using these kinds of materials in construction.19 

• End-of-Life Efficiencies:  Promoting material reuse of high-value items, and deconstruction instead of 
demolition can be an effective strategy at reducing GHG emissions from producing new, virgin materials.  
Local government can ensure city code encourages deconstruction as a viable strategy for material reuse.  
Oregon DEQ estimates that original and replacement materials production accounts for roughly between 15-
22% of the GHG emissions associated with a home over its lifetime20.  This percentage will grow as we 
achieve increases in energy efficiencies of our buildings.    

• Multi-family Dwellings:  Encouraging mixed-use development that includes multi-family dwellings can decrease 
material consumption as this type of construction uses fewer materials than detached dwellings due to shared 
walls and other efficiencies.   

• Emerging pavement technologies:  New technologies for paving can make a significant impact on cities that 
are in charge of road maintenance and preservation.21 

 
GHG Reduction Opportunities Related to Food 
 
We all have an important carbon footprint in agriculture, even if we never set foot on a farm.  Diet changes, especially 
reduced consumption of animal products, can lessen this impact substantially. 22  As a society, we also waste a great 
deal of food, providing another source of efficiency.  Sending organic materials such as food to the landfill can 
generate methane, a potent greenhouse gas, so looking at alternatives to landfilling organic materials is another 
opportunity.  Strategies for Lake Oswego to address these emissions include:   
 

• Promote lower consumption of carbon-intensive foods:  similar to the Portland and Multnomah County Climate 
Action Plan,23 the City can provide public education about making low-carbon dietary choices to reduce 
consumption of red meat and dairy products, as well as products transported long-distances by air.  

• Choose low-carbon foods for city food purchases:  The city purchases food for various community events and 
could incorporate guidelines for low-carbon food choices into its procurement program.  

                                                
19 LEED for New Construction and Major Renovations:  http://www.usgbc.org/ShowFile.aspx?DocumentID=1095.   
20 Oregon DEQ, Phase 2 Report, September 2010, “A Life Cycle Approach to Prioritizing Methods of Preventing Waste from the 
Residential Construction Sector in the State of Oregon”:  http://www.deq.state.or.us/lq/pubs/docs/sw/ResidentialBldgLCA.pdf  
21 Warm-mix asphalt concrete (WMAC) can provide many sustainability benefits including decreased energy and GHG emissions 
from production at lower temperatures, increased ability to use recycled materials, the same or better compaction, less smoke 
during placement, and enhanced pavement life.  The GHG savings come primarily from the fact that WMAC is mixed at 
temperatures 50-100 degrees Fahrenheit cooler than conventional hot-mix asphalt concrete.  In 2009, City of Eugene developed a 
WMAC pilot program and due to the success of the pilot, in 2010 they made WMAC the standard for street paving.  In many cases, 
Eugene found this product can be less expensive due to lower energy costs. 
22 Weber, Christopher L. and H. Scott Matthews. “Food-Miles and the Relative Climate Impacts of Food Choices in the United 
States.” Environmental Science and Technology, April 16, 2008, p. 3513. 
23 City of Portland and Multnomah County Climate Action Plan, 2009:  
http://www.portlandonline.com/bps/index.cfm?a=268612&c=49989  
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• Encourage food donation:  The City of Lake Oswego can promote participation in Metro’s Fork it Over! food 
donation program to reduce both hunger and food waste throughout the community.   

• Compost, not landfill:  Encourage food waste recycling through composting.  Lake Oswego commercial 
garbage customers are able to participate in Allied Waste’s commercial organics collection program.  
Encouraging both food donation and composting opportunities will help Lake Oswego meet its waste reduction 
and recycling recovery rate goals set by Portland Metro.    

• Support local farmers:  Residents and businesses can support the local economy by purchasing food from 
local farmers.  Buying locally grown products also helps preserve the agricultural land base and can reduce 
GHG emissions from transporting food.  The City can promote opportunities to learn about or participate in 
local farmers’ markets, Community Supported Agriculture programs, or online market development tools such 
as FoodHub24.   

• Encourage backyard gardening:  The city can promote programs to give citizens the skills to grow their own 
food, and the knowledge to make healthy consumption choices.  

 
Scale of potential improvement from diet change (reduction in meat and dairy consumption):  54-77% of Food, 
4.7-6.7% of total.  (This range comes from modeling different diet choices using the CoolClimate Household Carbon 
Footprint Calculator developed by University of California, Berkeley.25) 
 
 
GHG Reduction Opportunities for Waste Management and Waste Reduction 
 
The largest component of community emissions is related to consumption of goods and food, but there are many 
strategies for reducing emissions through management – and prevention – of wastes of various kinds.  Local 
government can take action on some of these opportunities, but others need to be implemented community-wide by a 
variety of groups including industry, business, and households: 

• Reduce packaging  
• Reduce use of non-packaging paper products 
• Increase recycling of construction and demolition debris 
• Increase recycling rates in City operations and in the community 
• Increase composting of food scraps to 100% 
• Emerging technologies for energy recovery from 25% of the waste stream that is currently landfilled  
• Additional methane capture (25%) at landfills to generate electricity  

 
Scale of potential improvement:  10-12% of Materials, 4-5% of total.  (This range comes from modeling done by 
the US EPA, “Opportunities to Reduce GHG Emissions Through Materials and Land Management Practices”).26 
 
 
Opportunities for Education and Outreach about Consumption and Carbon Footprints 
 
The City of Lake Oswego and local organizations have an opportunity to inform citizens and businesses about the 
impacts of what they buy and use.  The City can connect consumers to information and business resources for making 
change, including many programs offered by independent sources and other jurisdictions.  A few examples: 

• Educate about and plan for zero waste events – the Farmers Market doesn’t allow vendors to sell bottled 
water and vendors are able to compost pre-consumer food items.   

• Promote electronics reuse and recycling through Oregon E-Cycles, a state recycling program for computers, 
monitors and TVs. 

• Connect citizens and households to resources such as Metro’s Sustainable Living web site,27 a gateway to 
many resources. 

• Encourage local businesses to implement waste reduction strategies and get recognition for their efforts 
through the Clackamas County Business Recycling Awards Group (BRAG). 28   

                                                
24 FoodHub, developed by Ecotrust, is a free online tool to link local growers with commercial food buyers:  http://food-hub.org/  
25 CoolClimate Household Carbon Footprint Calculator developed by University of California, Berkeley is available online at 
http://coolclimate.berkeley.edu/carboncalculator  
26 US EPA, September 2009 available online at http://www.epa.gov/oswer/docs/ghg_land_and_materials_management.pdf  
27 Sustainable Living at Metro’s web site:  http://www.oregonmetro.gov/sustainableliving.  
28 Information for the Clackamas County Business Recycling Awards Group (BRAG) is available at 
http://www.clackamas.us/transportation/recycling/preventioncom.jsp  
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Climate Action Opportunities:  Energy 
 
Reducing and transforming energy use in homes and businesses presents a 
wide range of opportunities and challenges.  While we have abundant 
hydropower in the Northwest, we still rely on coal and natural gas for nearly half 
of our electricity, and natural gas use is important in many residential, 
commercial and industrial settings.  Fortunately, a shift toward a more efficient 
and lower-carbon energy economy presents many cost-saving opportunities that 
could reduce expenditures on fossil fuels – money that leaves the community– 
and improve regional energy security. 
 

GHG Reduction Opportunities for Energy 
 

• Energy efficiency inside buildings:  Recent years have brought improvements in the energy performance of 
virtually every building system, from windows and insulation to lighting and appliances.  These savings are 
greatest when incorporated into new construction, but they also offer significant opportunities in existing 
buildings through replacements and retrofits with new technologies.  The opportunity, however, will require 
continual effort and even new business models for reaching homeowners, like Clean Energy Works Oregon.29 

• Electricity from renewable sources – by utilities and in the community:  Our state’s Renewable Portfolio 
Standard (RPS) will require 25% of our electricity to come from renewable sources by 2025.  Participation in 
PGE’s Clean Wind program can accelerate this process through voluntary purchases by homes and 
businesses; already, 9.4% of electricity purchased by the community30 and 17% by local government comes 
from Clean Wind, leading to EPA’s recognition of Lake Oswego as a Green Power Community.  And there are 
additional opportunities to support the utilities’ investments by further transforming residential and commercial 
buildings with on-site generation.  The City engages in outreach for solar through the Solarize West Linn-Lake 
Oswego program.31 

• Local code changes and green building incentives:  The building code in Oregon is issued and updated by the 
state, while land use codes are local regulations.  However, cities have room to incentivize green building 
practices through zoning, preferential permitting, the allocation of incentives and assistance involving transit 
access and parking. 

• Multi-family Dwellings:  A shift toward higher density, mixed-use development is associated with reductions in 
transportation emissions but it also delivers GHG benefits from energy savings through inherent efficiencies 
such as shared walls, and decreasing heating and cooling loads.32  Also, units in apartment and condominium 
complexes tend to be smaller, decreasing square footage per occupant and leading to further energy use 
reductions.33 

Scale of potential improvement from renewable sources of electricity: 45-55% of Energy, 10-12% of total. 
(This report did not quantify potential savings from transformation of the building stock, but many estimates suggest 
energy savings of 50-75% over the next few decades.) 
 
As noted in the final bullet above, energy efficiency in buildings provides an important link between the slices of the 
carbon pie labeled Energy and Transportation:  the land use strategies that Oregon communities are currently 
considering in order to reduce transportation emissions can also change the building stock.  A powerful local climate 
action strategy, therefore, is shifting future growth away from detached single-family housing toward multi-family 
housing.  Considering the entire life cycle, a condominium or apartment unit can reduce GHG emissions by 15-45% 
compared to a detached single-family dwelling.  Notably, these savings are on the same rough scale as the planned 
savings from transportation.  

                                                
29 For more information:  http://www.cleanenergyworksoregon.org/.  
30 Lake Oswego is listed here:  http://www.epa.gov/greenpower/communities/index.htm.  
31 http://www.solarizewllo.org/.  
32Urban Land Institute, 2003, “The Case for Multi-Family Housing”:  
http://www.uli.org/ResearchAndPublications/Reports/~/media/Documents/ResearchAndPublications/Reports/Affordable%20Housing
/MulitfamilyHousing.ashx. Given that the baseline population scenario for Lake Oswego includes a significant increase in the share 
of the population over the age of 65 (rising from 14% to 24% by year 2035), this may be a reasonable local strategy. 
33 A Life Cycle Approach to Prioritizing Methods of Preventing Waste from the Residential Construction Sector in the State of 
Oregon, Phase 2, Version 1.4, September 2010, http://www.deq.state.or.us/lq/sw/wasteprevention/greenbuilding.htm.  
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Climate Action in Local Government Operations 
 
Local government’s share of emissions is small.  Without a doubt, the City’s most important 
impacts will result from shaping, influencing and informing the community on things like 
infrastructure decisions, transportation and land use planning, and code changes.  
 
But educating and informing go farther when one seeks to model the right behaviors.  The 
actions and goal-setting reviewed here – only a brief and partial picture – are important for 
demonstrating how the City has set an example. 

 
Lake Oswego’s city government has taken a number of important actions related to GHG management, including: 

• 2005:  Mayor Hammerstad signed the voluntary US Mayor’s Climate Protection Agreement.  City Council 
reaffirmed the commitment in 2009 (Resolution 09-09). 

• 2007:  Development of a sustainability plan outlining numerous goals and milestones related to energy and 
transportation that impact local government GHG emissions. 

• 2010:  Completion of a comprehensive GHG inventory of local Government operations based on 2008 data.   
• 2012:  Conducted this community carbon footprint and climate action opportunities analysis to integrate state, 

regional, and local plans, goals, and strategies.  
 
Recent practices and measures have included: 
• Purchases of renewable “Clean Wind” electricity from PGE  
• Many energy efficiency measures, including building energy management software, energy audits, LED traffic 

signals and outdoor lighting, high-efficiency pumps, heating and cooling equipment upgrades 
• Hybrid vehicles purchases and electric vehicle charging station infrastructure development, diesel engine retrofits 

and biofuels for the City fleet 
• Transit support for City employees 
 
Past Goals for Carbon, Energy and Other Actions 
 
The City’s 2007 Sustainability Plan laid out ambitious 
goals (described below).  It is important to revisit these 
goals as we look ahead and consider setting new ones. 
 
Data management goals 

• Regular updates to local government operations 
GHG inventory, tracking of progress  

• Track citywide energy use by facility and 
department on a yearly basis 

• Conduct employee commute survey every two 
years 

• Determine city’s progress towards 2012 and 2027 
goals in 2007 Sustainability Plan 

• Regularly update goals based on progress and 
state/regional initiatives 

 
Goals and targets in 2007 Sustainability Plan, to be 
achieved by 2012 

• Reduce GHG emissions 7% below 2000 levels 
(US Mayors’ Climate Agreement) 

• 50% of fleet fueled by alternative fuels/technology 
• Increase City fleet fuel economy by 10%  
• New construction and major remodels of City-owned facilities obtain LEED Gold certification or equivalent 
• Increase by 50% employee alternative commute trips  
• Decrease overall energy consumption by 10% from 2006 levels (Energy Star challenge) 
• 100% of energy used is from renewable sources (on-site and from electric utility) 

 
Goals and targets in 2007 Sustainability plan, to be achieved by 2027: 
• Zero net increase of carbon and other greenhouse gas emissions (GHG) (climate neutral) 
• Energy sources are 100% renewable 
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SUMMARY OF CALCULATION ASSUMPTIONS 

 
 
Energy  
• Natural gas data from NW Natural were based on city limits. Data were scaled up by the ratio of the city limits population and 

the population of the urban service boundary to match the boundary of the rest of the inventory.  Local government natural gas 
consumption was subtracted from the “Energy” slice and added to the “Government” slice.   

• Portland General Electric provided total kWh of electricity consumption for Lake Oswego, Lake Grove, and Marylhurst for 2006.  
It was assumed that these jurisdictions best matched the urban service boundary.  Local government electricity consumption 
was subtracted from the outdoor lighting and commercial sectors of the “Energy” slice and added to the “Government” slice.   

• The regional split between HVAC/Lighting and Appliances/Devices was assumed to be the same as the national split. 
• In this report, Industrial energy use only includes the portion of energy used for the operation of industrial buildings, not for the 

local manufacture of goods and services.  The split of industrial energy (separating building operation from product 
manufacture) comes from EPA (2009). 

 
 
 
Transportation  
• Metro provided modeled weekday vehicle miles traveled (VMT) for local passenger transportation in Lake Oswego using the 

GreenStep model.  Per Metro, weekend VMT was assumed to be .94 of average weekday VMT.   
• A fixed share (15%) of freight transportation emissions associated with goods and food was assumed to take place inside the 

Lake Oswego urban service boundary.   
• Emissions were calculated from Trimet data on electricity consumption for the operation of light rail and diesel and biodiesel for 

the operation of buses. 
• Air miles were adjusted by household income using the CoolClimate Household Carbon Footprint Calculator model developed 

by University of California, Berkeley and data from Lake Oswego’s Population Baseline Analysis showing the number of 
households in 2006 in various income brackets.  

 
 
 
Materials, Goods and Food (Production, Movement and Disposal) 
Per-capita emissions from material goods and food for the United States were attributed to Lake Oswego, with a few adjustments.  
Assumptions: 
• A certain share (20%) of goods and food production was assumed to take place within the Northwest Power Pool.  Emissions 

from electricity for that share were adjusted by the region’s lower carbon intensity (for the electricity component of production). 
• Consumption of goods was adjusted by household income using the CoolClimate Household Carbon Footprint Calculator 

model developed by University of California, Berkeley and data from Lake Oswego’s Population Baseline Analysis showing the 
number of households in 2006 in various income brackets. 

• Following the model developed by UC Berkeley, consumption of food was assumed to have to relationship to changes in 
household income.    

• The estimates do not account for international trade due to lack of information on foreign production and supply chains, which 
would (according to several studies) raise the number, perhaps by as much as 20%. 

 
 
 
Local Government Operations 
• Local government emissions comprise three categories:  electricity use by government buildings and government maintained 

outdoor lighting (traffic signals and street lights), transportation from City owned fleet vehicles and employee commute, and City 
purchases of materials (goods and services) primarily to support infrastructure projects.  

• Local government electricity and natural gas consumption was removed from data on “commercial” electricity consumption for 
the community.   

• National emissions estimates for maintaining infrastructure were replaced with the local results of the supply chain analysis 
conducted by the City of Lake Oswego in its 2008 local government operations GHG inventory. 

• Local government emissions data was for 2008, as it was the only year available, despite the rest of the analysis being based 
on 2006 data.  It was assumed that local government emissions did not vary significantly between 2006 and 2008.  

 
 
 

For additional details on this report, please contact: 
Susan Millhauser, City of Lake Oswego  

E-mail:  SMillhauser@ci.oswego.or.us 
 

Good Company performed this analysis and generated this report, with detailed comments and assistance from City of Lake Oswego staff.  

 
www.goodcompany.com 
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TO:  City of Lake Oswego Staff 

FROM:  Good Company (goodcompany.com), Cogan Owens Cogan (www.coganowens.com/)   

DATE:  February 14, 2012 

RE:  Understanding the Connections between State, Regional, and Local Planning Efforts 
Related to Management of Greenhouse Gas Emissions 

 
 

Introduction and Purpose 
 
This memo serves as a companion piece to the City of Lake Oswego’s Community Greenhouse 
Gas (GHG) Inventory.  While many organizations, plans, and initiatives at the state, regional 
and local level are directly or indirectly connected to the goal of reducing community GHG 
emissions, these connections are rarely made explicit.  The purpose of this memo is to show 
how these different efforts relate to one another and the results of the community greenhouse 
gas inventory for Lake Oswego.  A second goal is to show how these efforts can not only help 
Lake Oswego address the challenge of climate change, but can simultaneously help the 
community to achieve numerous benefits while striving to make Lake Oswego’s 2035 
community vision a reality:  
 
“In 2035, Lake Oswego is a thriving, sustainable city, 
meeting the community’s needs without compromising the 
needs of future generations. Our community is recognized 
for its quality of life, exceptional schools, and excellent 
local government. Our multigenerational neighborhoods, 
healthy natural resources, vibrant mixed-use shopping, 
employment districts, and diverse services and activities 
are accessible to all.”1 
 
As can be seen in the graphic at right (developed by 
Metro2) taking a leadership role in reducing greenhouse 
gas emissions is just one component in making Lake 
Oswego a great place to live and work.  The benefits 
associated with addressing climate change are numerous and include things like cleaning our 
air (as we cut GHG emissions we often simultaneously cut other local air pollution emissions), 
which makes our community healthier; creating transportation choices, which makes us more 
resilient; and developing economic prosperity and vibrant communities for all.   
 
Taking action now ahead of specific regulations from the state or region, allows Lake Oswego 
the greatest amount of flexibility to choose those actions that will maximize these additional 
benefits and which will be most appropriate to the city’s specific goals and context. 

                                                 
1 Revised by the Citizen Advisory Committee on June 22, 2011.  Available on Lake Oswego’s website at: 
http://welovelakeoswego.com/wp-content/uploads/2011/07/CAC-Revised-Community-Vision-Statement-6-22-11.pdf  
2 Climate Smart Communities Scenarios Project, “Understanding Our Land Use and Transportation Choices” Phase 1 
Findings, January 12, 2012.  Available: 
http://rim.oregonmetro.gov/webdrawer/rec/231744/view/Planning%20and%20Development%20-
%20Regional%20Tran~g%20Our%20Land%20Use%20and%20Transportation%20Choices%20-
%20Phase%201%20Findings%20-%20January%2012,%202012.PDF  
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This document describes some of the connections among various initiatives and plans at the 
state, regional, and local levels.  Some of these initiatives are related to laws passed by the 
state legislature and are mandatory.  These mandatory initiatives are bolded below.  Other 
initiatives are voluntary but represent a commitment made by the state, region, or city 
government.  The plans and initiatives this memo examined include: 
 
State 

• Oregon GHG Reduction Strategy and Goals  
• Oregon Global Warming Commission Roadmap to 2020 
• House Bill (HB) 2001, The Jobs and Transportation Act 
• Senate Bill (SB) 1059, Oregon Sustainable Transportation Initiative 
• Oregon’s Climate Change Adaptation Framework 

 
Region (Portland Metro Regional Government)  

• Portland Metro Implementation of SB 1059 via the Climate Smart Communities 
Scenarios Project 

• Metro Community GHG Inventory 
• Various Community Sustainability and Climate Action Plans 
• Regional Solid Waste Management Plan 
• Willamette Valley Resilience Compact 

 
Local (Lake Oswego City Government) 

• Comprehensive Plan 
o Community Vision 
o Community Vision Map 

• Transportation System Plan 
• US Mayor’s Climate Protection Agreement 
• 2007 Sustainability Plan 
• Local Government Operations GHG Inventory 
• Community GHG Inventory and Climate Action Opportunities  
• Natural Hazards Mitigation Plan 

 
This memo first briefly describes results of the community GHG inventory for Lake Oswego.  It 
will then, where applicable, briefly describe portions of the plans and initiatives listed above and 
connect them to the specific slices of community GHG emissions they are targeted towards 
reducing.  Finally, in each section there will be a short discussion of the additional benefits these 
initiatives can provide to the community of Lake Oswego to support the development of a 
healthy, prosperous and resilient place to live and work.   
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Summary of Lake Oswego’s Community Greenhouse Gas Emissions 
 
In 2012, Lake Oswego developed a consumption-based community greenhouse gas (GHG) 
inventory and identified climate action opportunities for the City of Lake Oswego, OR.  This 
GHG inventory was conducted by Good Company to establish the baseline carbon footprint of 
the community in order to discover the highest-leverage areas for change and plan both short- 
and long-term GHG reductions. 
 
This analysis followed similar methodology for consumption-based community GHG inventories 
conducted for the Portland Metro MPO, the Central Lane MPO (Eugene-Springfield), the Rogue 
Valley MPO, and the City of Beaverton.  The goal has been to provide the fullest and truest view 
of the community’s greenhouse gas emissions. 
 
The chart below summarizes, at the highest level, the greenhouse gas emissions from activities 
of all kinds of the citizens, businesses and local government residing inside the City of Lake 
Oswego urban service boundary.  Lake Oswego was responsible for emitting 1.27 million metric 
tons of CO2e in 2006.  This translates to nearly 30 MT CO2e per capita per year.  Lake 
Oswego’s per capita emissions are higher than both the US average (~24 MT CO2e per person) 
and the Portland Metro area (~21 MT CO2e).  These emissions are in some cases: 

Direct – such as gasoline or natural gas combustion by activities in Lake Oswego, 
Indirect – from beyond the city and even regional borders (such as electricity imports), or 
Remote – associated with remote activities that end with final consumption here in the 
community (such as the production of many goods and much of our food).   

 

Lake Oswego Greenhouse Gas Emissions (2006) 
1.27 Million Metric Tons Carbon Dioxide Equivalent (Millions of MT CO2e) 

29.9 Metric Tons CO2e per Lake Oswego Resident 
 

 
 

Emissions related to the production, 
manufacture and disposal of 
materials, goods and food 
(Estimated 0.59 million MT CO2e) 
 
• Manufacture of products and 

food (from inside and outside 
the region) consumed by Lake 
Oswego residents and 
businesses. 

• Freight movement of materials, 
goods and food  

• Waste management and 
recycling system (collection, 
landfills) 

Energy-related emissions (Estimated 
0.27 million MT CO2e) 
 
• Natural gas consumption by 

residents and businesses  
• Fossil fuel consumption from 

utilities’ imported electricity 

       Transportation emissions 
       (Estimated 0.39 million MT CO2e) 
 
• Vehicle miles traveled by passenger vehicles 

and light trucks  
• Operation of public transportation system 

(TriMet) 
• Freight traffic inside Lake Oswego 
• Long-distance travel by Lake Oswego citizens 

 

Local Government (operations) 
(Estimated 0.02 million MT CO2e) 
 
• Public infrastructure projects 
• Owned fleet and employee commute transportation 
• Consumption of electricity and natural gas 
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Description of State, Regional and Local Initiatives  
 
State Initiatives 
 
The table below serves to summarize the connections between the state-level plans being 
discussed below with the context of the Lake Oswego Community GHG inventory.  The four 
components of Lake Oswego’s community GHG emissions are found in the columns:  
emissions from materials management, transportation, energy consumption, and local 
government operations.  The rows of the table are the state plans.  The table describes if the 
plans focus on initiatives to directly or indirectly address emissions from these components.  
  

 
A direct relationship is defined as those plans or initiatives that are directly measuring progress 
towards emissions reductions in those areas.  An indirect relationship is defined as those plans 
or initiatives that promote policies or actions that while not directly focused on emissions 
reduction activities would have an indirect impact on reducing emissions over time.   
 
Oregon GHG Reduction Strategy and Goals 
 
In December 2004, Governor Kulongoski’s Advisory Group on Global Warming issued the 
Oregon Strategy for Greenhouse Gas Reductions3.  This document outlined the following GHG 
reduction goals: 

• By 2010, arrest the growth of Oregon’s greenhouse gas emissions and begin to reduce 
greenhouse gas emissions. 

• By 2020, achieve greenhouse gas levels that are 10 percent below 1990 levels. 
• By 2050, achieve greenhouse gas levels that are at least 75 percent below 1990 levels. 

 
The advisory group recommended a set of principles that emphasized the need to prioritize the 
most cost-effective solutions and those that create entrepreneurial opportunities and 
investment, while not negatively impacting reliability in the state’s energy (and electricity) supply 
systems.  Four broad strategies were developed to complement these goals and principles: 

1. Invest in energy, land use and materials efficiency. 
2. Replace greenhouse gas-emitting energy resources with cleaner technologies.  
3. Increase biological sequestration (farm and forest carbon capture and storage).  
4. Promote and support education, research and technology development. 

                                                
3 The details of the Advisory Group can be found at http://www.oregon.gov/ENERGY/GBLWRM/Strategy.shtml.  The 
report is at http://www.oregon.gov/ENERGY/GBLWRM/docs/GWReport-FInal.pdf.  
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The graphic below shows how Lake Oswego’s per capita GHG emissions compare to the 
United States average 
and the greater Portland 
Metro region.  It is 
included here to show 
how per capita emissions 
would need to change in 
order to meet Oregon’s 
2050 goal of 75% below 
1990 emissions levels.    
 
In order to meet these 
ambitious goals, it will be 
necessary for a 
community like Lake 
Oswego to take action to 
directly reduce emissions 
from materials flows, 
transportation, energy 
and local government 
operations.   
 
[Note:  In 2011 Governor Kitzhaber began work on a 10-year energy plan for Oregon that will 
focus the state on opportunities to achieve energy efficiency, development of clean energy 
resources, and ways to surmount administrative and regulatory barriers to implementation.  All 
of these actions will further the state’s goals towards GHG emissions reductions.4] 
 
Oregon Global Warming Commission:  Roadmap to 2020 
 
In 2007, the Oregon legislature (House Bill 3543) created the Oregon Global Warming 
Commission.  This group, consisting of 11 voting members appointed by the Governor, has 
been tasked to, “recommend ways to coordinate state and local efforts to reduce Oregon’s 
greenhouse gas emissions consistent with Oregon’s goals and to recommend efforts to help the 
state, local governments, businesses and residents prepare for the effects of global warming.”5 
In 2010, this group began to develop a roadmap to help the state achieve both the 2020 and 
2050 GHG reduction goals outlined above.  In October 2010, the Commission unanimously 
adopted the “Roadmap to 2020” report that includes recommendations for four main areas 
including:  energy, materials management, industrial use, and land use / transportation.  These 
four areas map closely with the results of the Lake Oswego community GHG inventory, showing 
ways to directly reduce emissions from all categories of the community inventory.   
 
House Bill (HB) 2001, The Jobs and Transportation Act 
 
In 2009, Oregon passed the Jobs and Transportation Act, legislation simultaneously aimed at 
meeting GHG reduction goals, increasing energy independence and improving quality of life and 
livability.  The primary themes included in HB 20016 relate to developing methods to enhance 

                                                
4 http://governor.oregon.gov/Gov/media_room/speeches/s2011/future_energy_conf_041311.shtml   
5 http://www.KeepOregonCool.org/  
6 http://www.leg.state.or.us/09reg/measures/hb2000.dir/hb2001.en.html  
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accountability for managing environmental protection and stewardship, while developing 
opportunities for transportation (including multimodal) project funding.   
 
Two key components were:  (1) the requirement for the development of a least cost 
transportation model to be available to the state, metropolitan planning organizations (MPOs), 
and local governments and (2) the development of transportation plans to reduce motor vehicle 
GHG emissions.    
 
Due to the similarity in focus with Senate Bill 1059, HB 2001’s connection to Lake Oswego’s 
community GHG emissions is outlined in the section below.   
 
Senate Bill (SB) 1059, Oregon Sustainable Transportation Initiative 
 
Building on HB 2001, SB 10597 was 
passed in 2010 giving the Oregon 
Department of Transportation and 
the Department of Land 
Conservation and Development, 
along with the MPOs and other state 
agencies and stakeholders, the 
authority to adopt rules establishing 
a statewide strategy to reduce GHG 
emissions from motor vehicles.  The 
rules were to outline a GHG 
reduction target for vehicle-related 
GHG emissions to be met by each 
MPO by 2035.  The graphic at right 
shows the rules developed in 2011, 
by MPO boundary8.   
 
Additionally, the bill required that 
guidelines be established in order to develop and evaluate various land use and transportation 
scenarios that can reduce motor vehicle GHG emissions.  The guidelines must: 

• Establish a process for developing alternative land use and transportation scenarios; 
• Take into account the full range of actions local governments may take concerning land 

use and transportation planning; 
• Allow sufficient flexibility for different local governments to meet the needs of their 

individual communities; 
• Provide for coordination between state agencies and local governments; 
• Encourage local innovation to reduce greenhouse gas emissions; and 
• Provide examples of alternative land use and transportation scenarios. 

 
Both HB 2001 and SB 1059 focus on the connection between land use and transportation.  The 
metric used to measure progress for SB 1059 is per capita light vehicle GHG emissions.  
Therefore, these bills directly focus on reducing emissions from the transportation component of 
the GHG inventory specifically, and within the transportation section, these bills ultimately focus 

                                                
7 The bill can be found here:  http://www.leg.state.or.us/bills_laws/concepts/sen/SB1059.pdf.  ODOT’s effort is 
described in detail here: http://www.oregon.gov/ODOT/TD/OSTI/.  
8 The graphic describes MPO goals that go beyond reductions that DLCD predicts will result automatically from 
progress in technologies and fleets.  Source:  http://www.oregonmetro.gov/index.cfm/go/by.web/id=36945.  
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entirely on the 15% of Lake Oswego’s community greenhouse gas emissions represented under 
“Local Passenger Transport” as shown in the graphic below.   
 
While this is a small component of the full GHG picture, these initiatives can have positive 
indirect impacts on other slices of the pie. For example, initiatives to promote dense land use to 
reduce the miles travelled between destinations can also indirectly promote compact, mixed-use 
neighborhoods.  This kind of compact development can include housing and building types that 
have been shown to be more energy efficient than detached single-family dwellings9.  This 
effect would indirectly reduce the Energy slice of Lake Oswego’s community GHG emissions 
over time.   

 
These patterns of land use could also reduce 
emissions in the Materials slice through 
changes in construction.  Multi-family and other 
attached dwellings generally achieve material 
efficiencies compared to buildings at lower 
densities.  Another unintentional connection 
relates to the Government slice in the chart.  
Again, SB 1059 and HB 2001 do not directly 
address these emissions, but a large share of 
local government emissions result from 
infrastructure.  A more densely populated 
community would likely mean less infrastructure 
construction and maintenance per capita, and 
therefore lower GHG emissions.  These 
connections are neither regulated by nor 
modeled in current efforts, but they 

demonstrate the connections among the seemingly separate sources of emissions. 
 
 
Oregon’s Climate Change Adaptation Framework 
 
In December 2010, the Department of Land Conservation and Development published the 
Oregon Climate Change Adaptation Framework.10  This document describes the climate change 
the state can expect over the next 40-50 years.  While not specifically related to reducing GHG 
emissions, the state recognized that Oregon’s communities are already feeling the results of a 
changing climate and that these changes will continue and in many cases intensify.  This 
document outlines the likely physical changes (listed below) and the initial low- and no-cost 
strategies state and local government can take to adapt to these changes.   
 
Risks identified as very likely (greater than 90% chance for Oregon) include: 

• Risk 1:  Increase in average annual temperatures and likelihood of extreme heat events. 
• Risk 2:  Changes in hydrology and water supply; reduced snowpack and water 

availability in some basins; changes in water quality and timing of water availability. 

                                                
9 A Life Cycle Approach to Prioritizing Methods of Preventing Waste from the Residential Construction Sector in the 
State of Oregon, Phase 2 report, Department of Environmental Quality, 2010: 
http://www.deq.state.or.us/lq/sw/wasteprevention/greenbuilding.htm    
10 http://www.oregon.gov/LCD/docs/ClimateChange/Framework_Final.pdf  
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Risks identified as likely (greater than 66% chance for Oregon) include:   
• Risk 3:  Increase in wildfire frequency and intensity. 
• Risk 4:  Increase in ocean temperatures, with potential for changes in ocean chemistry 

and increased ocean acidification. 
• Risk 5:  Increased incidence of drought. 
• Risk 6:  Increased coastal erosion and risk of inundation from increasing sea levels and 

increasing wave heights and storm surges. 
• Risk 7:  Changes in abundance and geographical distributions of plant species and 

habitats for aquatic and terrestrial wildlife. 
• Risk 8:  Increase in diseases, invasive species and insect, animal and plant pests. 
• Risk 9:  Loss of wetland ecosystems and services. 

 
Risks identified as more likely than not (greater than 60% chance for Oregon) include: 

• Risk 10:  Increased frequency of extreme precipitation events and incidence and 
magnitude of damaging floods. 

• Risk 11:  Increased incidence of landslides. 
 
While the Framework is not designed to describe actions that directly or indirectly result in 
emissions reductions, understanding the risks and adaptation opportunities is an important part 
of the work to make communities more resilient to the impacts of a changing climate. As such, 
some opportunities for Lake Oswego’s city government related to climate change adaptation are 
outlined in the community GHG inventory and climate action strategies report.  
 
 
Regional (Portland Metro) Initiatives 
 
Lake Oswego is located within the boundaries of Metro, the directly elected regional 
government that serves more than 1.5 million residents in Clackamas, Multnomah, and 
Washington counties and the 25 cities in the Portland, Oregon, metropolitan area.  Metro, as a 
regional government and the seat of the Metropolitan Planning Organization (MPO), has a 
regulatory responsibility and various programmatic roles in addressing land use, waste 
management, and – with the implementation of HB 2001 – long-range planning for reducing 
carbon emissions from transportation. 
 
The table serves to summarize the connections between the Portland Metro regional plans 
discussed below and the four components of the Lake Oswego Community GHG inventory:  
emissions from materials management, transportation, energy consumption, and local 
government operations.  The table describes if the plans focus on initiatives to directly or 
indirectly address emissions from these components. 
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Metro implementation of HB 2001 and SB 1059:  Climate Smart Communities Project 
 
Metro is the first regional government in Oregon required to comply with HB 2001 and SB 1059. 
As described in the newly released Climate Smart Communities Scenarios Project, 
Understanding our Land Use and Transportation Choices Phase 1 findings from January 
201211, Portland Metro has specific duties under HB 2001:   
 

“Section 37 of the Act requires Metro, the regional government of the Portland 
metropolitan area, to develop two or more alternative land use and transportation 
scenarios designed to accommodate planned population and job growth and reduce 
GHG emissions from light vehicles. Section 37 also requires Metro to adopt a preferred 
scenario after public review and consultation with local governments, and calls for local 
governments in the Portland metropolitan region to implement the adopted scenario. 
Adoption is anticipated in 2014, but Section 37 does not define a specific deadline.” 
 

The Climate Smart Communities Scenarios Project and the Phase 1 report cited above both 
respond to HB 2001 and the GHG reduction targets developed for the state MPOs under SB 
1059.  The regional goal for per capita roadway GHG emissions is a reduction of 70% over 
current emissions, which would bring emissions down to 1.2 MT CO2e per person by 2035.  
Currently, Lake Oswego’s per capita emissions from local passenger transport are about 4 MT 
CO2e per person.12   
 
This report also identifies a number of strategies for passenger vehicle emissions reductions.  
Many of these strategies are identified as needing to be led at the local community level, such 
as by the city government of partner jurisdictions like Lake Oswego.  These initiatives include 
strategies addressing community design, pricing, marketing and incentives, roads, fleet and 
technology.  These opportunities are discussed further in Lake Oswego’s community GHG 
inventory and climate action strategies report.  
 
Therefore, this plan is directly focused on initiatives to reduce transportation emissions.  
However, as described above these actions can facilitate indirect emissions reductions for 
materials management, energy consumption and local government operations simultaneously.  
 
 
Metro Community GHG Inventory 
 
To better understand how to best accommodate expected growth in the region and meet GHG 
emissions reduction targets established by HB 2001 and SB 1059, Metro conducted a regional 
consumption-based GHG emissions inventory in 2010.  The methodology attempts to quantify 
the carbon footprint of consumption patterns by local citizens, including emissions related to that 
consumption that occur outside of (and in many cases far from) the local jurisdiction.  
 

                                                
11 Climate Smart Communities Scenarios Project, “Understanding Our Land Use and Transportation Choices” Phase 
1 Findings, January 12, 2012.  Available: 
http://rim.oregonmetro.gov/webdrawer/rec/231744/view/Planning%20and%20Development%20-
%20Regional%20Tran~g%20Our%20Land%20Use%20and%20Transportation%20Choices%20-
%20Phase%201%20Findings%20-%20January%2012,%202012.PDF 
12 The 70% reduction goal includes fleet and technology changes that generate 50% reduction.  The remaining 20% 
is the Metro region’s responsibility. 
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To best compare Lake Oswego’s emissions baseline with the region and identify potential 
emissions reductions within the regional context, a consumption-based inventory methodology 
was also used for the Lake Oswego community inventory.  Lake Oswego – with about 43,000 
people and a carbon footprint of 1.27 MMT CO2e – represents about 2.8% of the Metro area 
population and about 4% of the total regional GHG emissions.  
 
A growing number of jurisdictions are using consumption-based accounting, including King 
County (in Washington), the state of Oregon, and the City of Beaverton. 
 
 
Various City and County Sustainability and Climate Action Plans 
 
In the past several years, many communities in the Portland Metro area have created 
sustainability or climate action plans.  The three counties of the Metro area, Clackamas, 
Multnomah and Washington, have all conducted such plans.  As Lake Oswego is primarily 
located within Clackamas County, its Action Plan for a Sustainable Clackamas County 
(developed in 2008) is especially relevant.  This document outlines seven goals for 2050: 

1. Become carbon neutral. 
2. Ensure and communicate progress through citizen involvement, outreach, reporting and 

alignment of financial incentives with sustainability. 
3. Support energy efficiency and increase the share of renewable energy (non- fossil fuel 

[coal, oil, natural gas] including solar, wind, biomass, wave, geothermal, and micro- and 
low-impact hydro). 

4. Support and encourage green standards for development, planning and infrastructure. 
5. Identify, protect and restore lands, water and air in Clackamas County that support 

important natural systems and ecological functions and values. 
6. Support an economy of businesses that sustain and restore natural, economic and 

social systems. 
7. Build community health, vibrancy, and resiliency. 
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Goal 1 relates to directly reducing all components of GHG emissions at the community level.  
Goal 3 specifically focuses on addressing emissions from community energy consumption.  
Goal 4 can directly reduce GHG emissions from materials used in building new infrastructure, 
which relates to the emissions represented in both the materials and the local government 
operations slices of the Lake Oswego community GHG inventory.  Goals 2, 5, 6, and 7 can all 
be supported indirectly through taking action to reduce GHG emissions and adapting to climate 
change.  
 
Clackamas County isn’t alone in developing a sustainability plan.  In 2009, the City of Portland 
and Multnomah County developed a climate action plan and Washington County has developed 
both a sustainability policy and an internal operations sustainability work plan.  At the city level, 
Beaverton, Gresham, Hillsboro, Portland and numerous other communities have robust 
sustainability programs and plans to address GHG emissions.  Lake Oswego is not alone in its 
efforts to address this challenge.   
 
 
Regional Solid Waste Management Plan 
 
This long-range plan provides a framework for coordinating the management of solid waste and 
recycling efforts throughout the Portland Metro region.  Approved in 2008, this plan focuses on 
the time period of 2008-2018 and includes a state-required waste reduction program and 
focuses on strategies to reduce the amount and toxicity of the waste generated in the region.   
 
These strategies will directly impact the materials component of the Lake Oswego community 
GHG inventory.  More efficient use (including reuse, deconstruction instead of demolition, and 
other materials management techniques) of goods and materials in the metro area will lead to 
lower rates of consumption and lower GHG emissions from production of virgin materials.  
Additionally, reduction of landfilled materials will reduce the amount of methane, a potent 
greenhouse gas, generated in landfills. 
 
 
Willamette Valley Resilience Compact 
 
In late 2011, a group of public-sector stakeholders convened from local and regional 
governments throughout the Willamette Valley to focus on opportunities for climate change 
adaptation.13  While this initiative doesn’t focus on emissions reductions opportunities 
specifically, it is a good opportunity for Lake Oswego to continue to address risk management 
and develop community resilience strategies in collaboration with other organizations in the 
broader region. 
 
 
Local Lake Oswego Initiatives 
 
Lake Oswego has a population of about 43,000 residents within the urban service boundary 
(2008).  It is located within the Portland Metro area and primarily within Clackamas County, with 
small areas in Multnomah and Washington Counties.  Lake Oswego’s city government has 
developed and implemented several plans and initiatives that relate to climate change.  The 

                                                
13 http://www.theresourceinnovationgroup.org/wvrc/  
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table below shows the various local plans and their direct or indirect connection to the various 
slices of the community GHG inventory.  
 

 
 
Lake Oswego Comprehensive Plan 
 
Currently underway is an update of the Comprehensive Plan, called “We Love Lake Oswego: 
Planning for People, Places and Prosperity”.  This is a citywide project to envision the 
community’s desired future for Lake Oswego in 2035, and outline the policies and steps to get 
there.  The community GHG inventory identifies potential climate action opportunities for 
consideration as part of the update of the Comprehensive Plan. 
 
Part of the comprehensive planning process has been the development of a Community Vision 
and a Community Vision Map. 
 
Community Vision Map14 
 
The 2035 Vision Plan map identifies four types of districts in the city where commercial 
development and mixed-use development will be supported.  These include: 

• A Primary Commercial Mixed-Use District at Downtown  
• A Primary Employment Mixed-Use District at Kruse Way and the SW Employment Area 
• Neighborhood Mixed-Use Districts at West Lake Grove, Mountain Park, Palisades, and 

at the SW Employment District 
• Several neighborhood hubs 

 
Each of these vision map elements will directly influence GHG emissions depending on how 
they are developed and redeveloped in the future.  In general more compact, walkable 
communities served by mass transit will generate fewer GHG emissions.   
 

                                                
14 http://welovelakeoswego.com/wp-content/uploads/2011/07/Hybrid-Scenario-06_29_11-SM1.pdf  
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2035 Community Vision 
 
The community vision Lake Oswego would like to achieve by 2035 states: 
“In 2035, Lake Oswego is a thriving, sustainable city, meeting the community’s needs without 
compromising the needs of future generations. Our community is recognized for its quality of 
life, exceptional schools, and excellent local government. Our multigenerational neighborhoods, 
healthy natural resources, vibrant mixed-use shopping, employment districts, and diverse 
services and activities are accessible to all.” 
 
This vision connects to the various carbon-focused efforts in that the climate challenge is 
fundamentally about “the needs of future generations.”  More specifically, the Citizen Advisory 
Committee identified seven statements on elements of the overall vision:  community culture, 
complete neighborhoods and housing, connected community, economic vitality, healthy 
ecosystems, community health and public safety, and inspiring places and spaces.  These 
statements are listed below, with discussion of how they tie into emissions reduction 
opportunities. 
 
Community Culture:  “Our educational, cultural and recreational opportunities strengthen the 
social fabric of the community. Our top-rated schools offer excellent education and reinforce the 
value of the community as a desirable place to raise a family. Our outstanding library, parks, 
and community amenities provide a wide range of programs and special events. Public art and 
historic resources enrich our cultural identity.” 
 
Adapting to and managing the risks of a changing climate will indirectly ensure that Lake 
Oswego remains a desirable place to live and work.  
 
Complete Neighborhoods and Housing:  “We have a wide variety of neighborhoods with high 
quality, attractive and compatible housing that serves a range of ages, incomes and 
households. Our distinct and walkable neighborhoods contribute to the city’s small town feel. 
Mixed-use districts enhance adjacent residential areas by providing access to quality jobs, 
housing, transit, entertainment, services and shopping. Higher density housing is located 
strategically and sensitively, including along transportation corridors and town centers to 
preserve the character of our existing neighborhoods.” 
 
This goal directly impacts GHG emissions from material selection in construction or 
redevelopment (including infrastructure development by local government), energy use in 
buildings, and emissions associated with transportation.    
 
Connected Community:  “We have safe, efficient and convenient transportation choices. There 
are frequent and reliable public transportation options that make it easy to move around our city 
and the region. Pathways, sidewalks, roadways and bike routes encourage residents of all 
neighborhoods to walk and bike safely.” 
 
The way a community manages land use and transportation patterns directly impacts GHG 
emissions from energy, transportation and local government.  This can indirectly impact the 
community’s consumption of personal vehicles and other goods and materials.  
 
Economic Vitality:  “We are a community where people can live, work, play and meet their 
daily needs for goods and services.  We build upon the intellectual capital of the community to 
attract new ventures, retain local businesses and connect to the global economy.  We are 
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business-friendly and a regional model for employment and mixed-use centers that attract 
quality jobs.” 
 
While this statement doesn’t directly call for GHG reductions from any particular sector, a 
comprehensive GHG management policy that manages risks and invests appropriately in long-
term GHG reduction strategies will indirectly allow the community to remain economically 
competitive over time.   
 
Healthy Ecosystems:  “We are good stewards of our environment. Our urban forest, natural 
areas and watersheds are valued and cared for as essential environmental, economic, and 
cultural assets. We effectively balance today’s community needs with the need to preserve 
clean air, water and land resources for future generations. The built environment is designed to 
protect, enhance and be integrated with natural systems.” 
 
Managing community GHG emissions from all sectors will directly allow ecosystems to remain 
healthy over time.  For example, a healthy urban forest can reduce energy consumption in 
buildings as well as make walking and biking more attractive and safe.  These impacts work in 
the other direction as well:  careful management of the connections between land use and 
transportation can reduce impacts on local water and forests, both by reducing pollution that 
local ecosystems bear and by reducing development pressure on green spaces that provide 
highly local ecosystem services.  Similarly, shifts in consumption that aim to lower personal and 
household carbon footprints can go hand in hand with reducing impacts to regional and global 
ecosystems:  many environmental impacts, such as biodiversity loss and habitat degradation, 
are exacerbated by the same consumption patterns that emit greenhouse gases. Shifting 
consumption can mean dealing with both carbon and other concerns. 
 
Community Health and Public Safety:  “Our community is a safe place to live and supports 
lifelong active and healthy living. We have excellent public safety response systems that work 
together with an involved community to ensure peace and safety. There are opportunities for 
active lifestyles and to obtain locally grown food that promotes the health and social interaction 
of our residents.” 
 
Many of the risks of climate change impact public health.  Taking steps to reduce GHG 
emissions from all sectors and reduce the impacts of climate change will improve the 
community’s ability to manage public health concerns (spread of disease, exposure to extreme 
temperatures, etc.) over time.   
 
Inspiring Spaces and Places:  “Our architecture and natural setting inspire people to live here. 
Development respects the physical environment and meets the highest quality of community 
design to preserve and foster the distinctive character and beauty of this special place.” 
 
This directly relates to the use of materials in building construction and renovation, preservation 
of historic resources and how buildings at the end of life are managed (e.g., deconstruction vs. 
demolition).  Opportunities to develop or redevelop property using low impact development 
standards and green building techniques will also help to meet GHG emissions reduction goals 
through reduced energy and water consumption. 
 
Transportation System Plan (TSP) 
 
The TSP is currently under development and should be completed by November 2013.  The 
plan will address the following modes:  
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• Road plan  
• Public transportation plan  
• Bicycle and pedestrian plans  
• Transportation system management and demand management plan 
• Air, rail, water and pipeline plan as appropriate  
• Parking Management Plan  
• Access management that provides direction on access management issues with the City 

and that identifies access issues on state facilities  
• New plan section may also be created to address any deficiencies identified such as the 

results of the greenhouse gas emissions inventory and GHG regional policies that are 
currently being developed  

• A draft Complete List of Transportation Projects within the Lake Oswego Urban Service 
Boundary 
 

The transportation mode split (between autos and other modes) and future transportation 
development projects will determine the impacts of the TSP on GHG strategies.  For example, 
mass transit and walkable/bikeable neighborhoods generally produce less GHG emissions than 
auto dependant areas. 
 
US Mayor’s Climate Protection Agreement (US MCPA) 
 
The City of Lake Oswego became a signatory to the voluntary initiative by US cities to take 
action on climate change when Mayor Hammerstad signed the commitment in 2005.  In 2009 
the Lake Oswego city council reaffirmed this commitment.  
 
This commitment15 states that Lake Oswego will do three main actions:   

1. Urge the federal and state government to take action on climate change by setting 
targets on emissions reductions, decrease dependence on foreign energy, and invest in 
clean energy sources and technologies.  

2. Urge the US congress to pass bipartisan legislation to reduce greenhouse gas 
emissions. 

3. Meet or beat Kyoto Protocol GHG reduction targets in our own community through a 
variety of actions (see below) dedicated at local government operations and community 
GHG reductions.  

 
The commitment outlines twelve actions local governments can take to reduce GHG emissions 
from local government operations and throughout the community. These actions are grouped 
according to which section of the community GHG inventory they most relate to below: 
 
US MCPA commitments that relate to Transportation: 
(2.) Adopt and enforce land-use policies that reduce sprawl, preserve open space, and create 
compact, walkable urban communities. 
(3.) Promote transportation options such as bicycle trails, commute trip reduction programs, 
incentives for car pooling and public transit. 
 
US MPCA commitments that relate to Materials: 
(7.) Practice and promote sustainable building practices using the U.S. Green Building Council's 
LEED program or a similar system. 
                                                
15 http://www.usmayors.org/climateprotection/documents/mcpAgreement.pdf  
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(10.) Increase recycling rates in City operations and in the community; 
 
US MCPA commitments that relate to Energy: 
(4.) Increase the use of clean, alternative energy by, for example, investing in “green tags”, 
advocating for the development of renewable energy resources, recovering landfill methane for 
energy production, and supporting the use of waste to energy technology; 
(5.) Make energy efficiency a priority through building code improvements, retrofitting city 
facilities with energy efficient lighting and urging employees to conserve energy and save 
money; 
(6.) Purchase only Energy Star equipment and appliances for City use; 
 
US MCPA commitments that relate to local government operations: 
(1.) Inventory global warming emissions in City operations and in the community, set reduction 
targets and create an action plan. 
(8.) Increase the average fuel efficiency of municipal fleet vehicles; reduce the number of 
vehicles; launch an employee education program including anti-idling messages; convert diesel 
vehicles to bio-diesel; 
(9.) Evaluate opportunities to increase pump efficiency in water and wastewater systems; 
recover wastewater treatment methane for energy production; 
(11.) Maintain healthy urban forests; promote tree planting to increase shading and absorb CO2; 
(12.) Help educate the public, schools, other jurisdictions, professional associations, business 
and industry about reducing global warming pollution. 
 
 
Local Government Operations Greenhouse Gas Inventory 
 
In order to meet part of the commitment outlined in the US Mayor’s Climate Protection 
Agreement, Lake Oswego conducted a comprehensive local government operations GHG 
inventory16 including a wide range of direct and indirect emissions sources for calendar year 
2008.  The results of this inventory were included for scale into the community GHG inventory in 
the small slice represented by “Local Government” (~1.5% of Lake Oswego community 
emissions).   
 
Lake Oswego 2007 Sustainability Plan 
 
In 2007 Lake Oswego developed a sustainability plan focused on local government operations.  
Adopted by the City Council, this plan17 set targets to reduce energy use and greenhouse gas 
emissions, fuel consumption, solid waste and water consumption.  Energy and climate related 
reduction goals from the Sustainability Plan include:  
 

By 2012 – 
• Reduce greenhouse gas emissions to 7% below 2000 levels (US Mayors’ Climate 

Agreement);  
• Decrease overall energy consumption by 10% from 2006 levels (national Energy Star 

challenge);  

                                                
16 Greenhouse Gas Emissions Inventory for City Operations, CY 2008. Available at: 
http://www.ci.oswego.or.us/plan/sustainability/documents/CityofLakeOswegoGHGInventoryCY2008Nov2010.pdf.  
17 City of Lake Oswego Sustainability Plan. Available at: 
http://www.ci.oswego.or.us/plan/sustainability/City_Sustainability_Plan/LO%20Sustainability%20Plan%20Final%2011
-21-07.pdf.  
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• Obtain 100% of the energy used by local government from renewable sources (including 
both on-site sources and through participation in Portland General Electric’s Clean Wind 
program);  

• All new construction and major remodels of City-owned facilities meet or obtain LEED 
Gold certification; 

• 50% of City fleet is fueled by alternative fuels/technology;  
• Increase overall vehicle miles per gallon (MPG) by 10% across entire fleet; and 
• Increase by 50% the number of City employees commuting by alternative commute 

options (non-single occupancy vehicle modes).  
 
While the Sustainability Plan is directly focused on reducing emissions from local government 
operations, there are opportunities to indirectly reduce other community emissions 
simultaneously.  Additionally, many of the City’s waste reduction, water conservation, and 
procurement goals have the indirect benefit of reducing community GHG emissions at the same 
time.  
 
Development of a Sustainability Advisory Board (SAB) 
 
In 2008, a citizen Sustainability Advisory Board was formed by the City Council.  The mission of 
the Board is to promote the sustainability of the community as a whole, with consideration of 
ecological, economic, and community systems. The Board is charged with: 
 

• Advising and assisting in efforts to make City operations more sustainable;  
• Assisting in the development of plans and policies to enhance the sustainability of the 

City as a whole;  
• Educating and supporting other Lake Oswego organizations to become more 

sustainable; and  
• Educating and engaging the public in efforts to make the community of Lake Oswego, 

including residents, businesses, and institutions, more sustainable. 
 
Sustainability Action Month, a series of sustainability events held each May since 2009, is the 
City’s primary sustainability outreach program. Last year, staff and SAB members promoted and 
planned 25 events throughout the community, drawing almost 900 people.  Energy efficiency, 
renewable energy, waste reduction and recycling, and water conservation have been the 
primary sustainability actions promoted, all which have the potential to reduce the community’s 
carbon footprint. 
 
Natural Hazards Mitigation Plan 
 
The City’s Natural Hazard’s Mitigation Plan, developed as part of the Emergency Management 
program, provides a wealth of strategies that have been or can be put in place to reduce the 
community’s vulnerability to increased natural hazards, such as flooding and landslides.  Given 
the climate predictions outlined in the State Climate Change Adaptation Framework for the next 
40-50 years, community preparedness and citizens’ ability to prepare for and adapt to the 
changing climate will be important. 
 
Again, this does not have emissions reduction implications, but relates to the community’s ability 
to manage risks and increase resilience related to climate change over time.   
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Background
In 2007, the Oregon Legislature established 
statewide goals to reduce carbon emissions – 
calling for stopping increases in emissions by 
2010, a 10 percent reduction below 1990 levels 
by 2020, and a 75 percent reduction below 
1990 levels by 2050. The goals apply to all 
sectors, including energy production, buildings, 
solid waste and transportation.

In 2009, the Oregon Legislature passed House 
Bill 2001, directing the region to “develop two 
or more alternative land use and transportation 
scenarios” by January 2012 that are designed 
to reduce carbon emissions from cars, 
small trucks and SUVs. The legislation also 
mandates adoption of a preferred scenario 
after public review and consultation with 
local governments, and local government 
implementation through comprehensive plans 
and land use regulations that are consistent 
with the adopted regional scenario. The 
Climate Smart Communities Scenarios effort 
responds to these mandates and Senate Bill 
1059, which provided further direction to 
scenario planning in the Portland metropolitan 
area and the other five metropolitan areas  
in Oregon.

Metro’s Making the Greatest Place initiative 
resulted in a set of policies and investment 
decisions adopted in the fall of 2009 and 
throughout 2010. These policies and 
investments focused on six desired outcomes 
for a successful region, endorsed by the Metro 
Council and Metro Policy Advisory Committee 
in 2008: vibrant communities, economic 
prosperity, safe and reliable transportation, 
environmental leadership, clean air and 
water, and equity. Making the Greatest Place 
included the adoption of the 2035 Regional 
Transportation Plan and the designation 
of urban and rural reserves. Together these 
policies and actions provide the foundation 
for better integrating land use decisions 
with transportation investments to create 
prosperous and sustainable communities and 
to meet state climate goals.

The region’s six 
desired outcomes State response Oregon Sustainable 

Transportation Initiative
The Oregon Department of Transportation 
and the Department of Land Conservation and 
Development are leading the state response 
through the Oregon Sustainable Transportation 
Initiative. An integrated effort to reduce carbon 
emissions from transportation, the initiative will 
result in a statewide transportation strategy, 
toolkits and specific performance targets for the 
region to achieve.

Regional response Climate Smart 
Communities Scenarios Project
The Climate Smart Communities Scenarios effort 
will build on the state-level work and existing 
plans and efforts underway in the Portland 
metropolitan area. The project presents an 
opportunity to learn what will be required to 
meet the state carbon goals and how well the 
strategies support the region’s desired outcomes. 

A goal of this effort is to further advance 
implementation of the 2040 Growth Concept, 
local plans and the public and private 
investments needed to create jobs, build great 
communities and meet state climate goals. 
Addressing the climate change challenge will 
take collaboration, partnerships and focused 
policy and investment discussions and decisions 
by elected leaders, stakeholders and the public to 
identify equitable and effective solutions through 
strategies that create livable, prosperous and 
healthy communities.

Metro’s policy and technical advisory committees 
will guide the project, leading to Metro 
Council adoption of a “preferred” land use and 
transportation strategy in 2014.

 

Climate Smart Communities 
Scenarios Project

February 2012

www.oregonmetro.gov

The 2040 Growth Concept - the region’s adopted growth  

management strategy
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Phase 1   
Understanding the choices  

The first phase of regional-level scenario 
analysis will occur during summer 2011 
and focus on learning what combinations 
of land use and transportation strategies 
are required to meet the state greenhouse 
gas emissions targets. Strategies will include 
transportation operational efficiencies that 
can ensure faster, more dependable business 
deliveries; more sidewalks and bicycle 
facilities; more mixed use and public 
transit-supportive development in centers 
and transit corridors; more public transit 
service; incentives to walk, bike and use 
public transit; and user-based fees. 

Potential impacts and benefits will be 
weighed against the region’s six desired 
outcomes. Findings and recommendations 
from the analysis were reported to Metro’s 
policy committees in fall 2011 before being 
finalized for submittal to the Legislature in 
January 2012. 

Phase 2 
Shaping the direction 

In 2012, the region will analyze more 
refined alternative regional-level scenarios 
that apply the lessons learned from Phase 
1. This phase provides an opportunity to 
incorporate strategies and new policies that 
reflect community aspirations identified 
through local and regional planning efforts  
already underway in the region (e.g., SW 
Corridor Plan, East Metro Connections 

Plan, Portland Plan, and other local land 
use and transportation plan updates). By 
the end of 2012, Metro’s policy committees 
will be asked to provide direction on 
alternative scenarios to be tested in 2013.

Phase 3 
Building the strategy and 
implementation 

The final project phase during 2013 and 
2014 will lead to adoption of a “preferred” 
land use and transportation strategy. The 
analysis in this phase will be conducted 
using the region’s most robust analytic 
tools and methods – the regional travel 
demand model, MetroScope and regional 
emissions model, MOVES. Additional 
scoping of this phase will occur in 2012 
to better align this effort with mandated 
regional planning and growth management 
decisions. 

This phase will identify needed changes 
to regional policies and functional plans, 
and include updates to the Regional 
Transportation Plan and region’s growth 
management strategy. Implementation of 
approved changes to policies, investments, 
and other actions would begin in 2014 at 
the regional and local levels to realize the 
adopted strategy.

About Metro

Clean air and clean water do not 
stop at city limits or county lines. 
Neither does the need for jobs, a 
thriving economy, and sustainable 
transportation and living choices 
for people and businesses in the 
region. Voters have asked Metro 
to help with the challenges and 
opportunities that affect the 25 
cities and three counties in the 
Portland metropolitan area. 

A regional approach simply makes 
sense when it comes to providing 
services, operating venues and 
making decisions about how the 
region grows. Metro works with 
communities to support a resilient 
economy, keep nature close 
by and respond to a changing 
climate. Together we’re making 
a great place, now and for 
generations to come.

Stay in touch with news, stories and 
things to do.

www.oregonmetro.gov/connect

Metro Council President

Tom Hughes

Metro Council

Shirley Craddick, 
District 1

Carlotta Collette, 
District 2

Carl Hosticka, 
District 3

Kathryn Harrington, 
District 4

Rex Burkholder, 
District 5

Barbara Roberts, 
District 6

Auditor

Suzanne Flynn
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www.oregonmetro.gov/climatescenarios

Making a great place

Residents of the Portland metropolitan region value choice – where to 
live, how to get around, what kind of job to have. And we don’t want 
to have to choose between things that are important to our way of life – 
things like clean air, good jobs, safe neighborhoods, vibrant downtowns, 
access to nature and cultural activities. 

We are faced with many of the problems that others face around the      
nation and the world – an economic crisis, rising housing and transporta-
tion costs, lack of money for public structures, increasing congestion and 
air pollution. What sets us apart in this region is that we have followed a 
collective vision since 1995 – the 2040 Growth Concept – that has helped 
us to build communities with unique identities, save farms and forestland, 
develop public transit and biking and walking facilities, and work togeth-
er to make the most of limited public and private dollars. 

So when the state directed the region to come up with a plan and actions 
to reduce greenhouse gas emissions to ensure clean air, we had a good 
start. It’s not just about reducing carbon in the environment, but making 
sure that we all have choices of great communities in which to live, work 
and raise a family.

The Climate Smart Communities Scenarios Project is a    
collaborative effort between Metro and its city, county and state part-
ners to create the kind of communities that residents want. It is as much 
about jobs, livable neighborhoods and public health as it is about clean 
air. The goal is to select a combination of land use and transportation 
strategies and investments that will keep our communities vibrant and 
prosperous, while also helping our region meet state targets to reduce 
greenhouse gas emissions from cars and small trucks.

Understanding Our Land Use 
and Transportation Choices

Phase 1 Summary

Climate Smart 
Communities 
SCENARIOS PROJECT 

It is as much about jobs, 
livable neighborhoods 
and public health as it is 
about clean air. 

February 2012
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The scenarios project is organized into three phases. 

Phase 1 research concluded with an understanding of the region’s land use 
and transportation options for reducing carbon emissions while advancing 
community goals.

Phase 2 will engage local government, community and business leaders in 
identifying community visions and shaping scenarios to consider.

Phase 3 includes evaluation of three scenarios and public engagement. Imple-
mentation begins once the region adopts a preferred scenario.

Region’s 2035 emissions reduction target 

To assist the scenarios project, the Land Conservation and 
Development Commission established a  2005 baseline for the 
Portland metropolitan region: 4.05 metric tons annual, per 
capita roadway greenhouse gas emissions. (One metric ton 
CO2 equals 112 gallons of gasoline.)

The 2035 target calls for no more than 1.2 metric tons annual 
per capita roadway emissions. State-provided assumptions on 
two policy areas, fleet (the type of cars in the region and their 
age) and technology (hybrid, electric and other carbon-reduc-
ing technologies), reduce the region’s annual roadway green-
house gas emissions to 1.5 metric tons per capita. Additional 
policy actions will be needed to reach the 2035 target. 

Working together 

The scenarios project is characterized first and foremost by collabora-
tion and implementation of local community visions. Policymakers who 
serve on the region’s Joint Policy Advisory Committee on Transporta-
tion (JPACT), the Metro Policy Advisory Committee (MPAC), and the 
Metro Council approved principles to guide the project. A technical 
work group composed of planning staff from cities, counties and other 
agencies worked closely with Metro staff throughout the research,  
modeling, and analytical stages of Phase 1. 

What sets us 
apart

Residents in this region 
travel 20 percent fewer 
miles by car every day com-
pared to other U.S. urban 
areas, annually saving:

2.9 million miles of driving 

$1.1 billion in 
transportation costs

100 million travel hours

Portland’s Green 
Dividend, 2007

CO2 equivalent per 
capita
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Summary of Phase 1 results 

1. Current local and regional plans and policies are ambitious and provide a strong 

foundation for meeting the region’s greenhouse gas emissions reduction target. 

2. The target is achievable but will take additional effort and new strategic actions.

3. Most of the strategies under consideration are already being implemented to vary-
ing degrees in the region to achieve the 2040 Growth Concept vision and other 
important economic, social and environmental goals. 

4. A range of options can reduce greenhouse gas emissions; the best approach is a 
mix of strategies.

5. Community design and pricing play a key role in how much and how far people 
drive each day and provide significant GHG emissions reductions.

6. Fleet, technology and pricing strategies provide similar significant greenhouse gas 
emissions reductions but no single strategy is enough to meet the region’s target.

7. Road management and marketing strategies improve system and vehicle efficiency  
and reduce vehicle travel to provide similar, but modest greenhouse gas emissions 
reductions. 

Phase 1 snapshot

During Phase 1, Metro 
staff researched land use 
and transportation strate-
gies that have been  
implemented in similar 
communities across the 
nation and around the 
world. This work resulted 
in a toolbox describing 
major strategy areas and  
potential results. The 
toolbox not only identi-
fies successful strategies 
for providing practical choices to help people drive less, but also describes 
other community benefits as well.  

Increased walking has a beneficial effect on public health and obesity rates. 
Properly designed shopping areas in combination with transportation choices 
can increase dollars spent at home while also taking cars off the road. Bike 
lane construction provides much needed jobs and an option for short outings, 
which are the majority of trips taken in the region.

Project staff also worked with ODOT and the technical work group to study 
six different policy areas: community design, pricing, marketing and incen-
tives, roads, fleet, and technology. Each policy area included at least two 
levels of ambition, and in some cases three, resulting in 144 scenarios tested. 

Complete results from 
Phase 1 are compiled 
in the findings report, 
available at www.
oregonmetro.gov/cli-
matescenarios. JPACT, 
MPAC and the Metro 
Council accepted the 
Phase 1 Findings Report 
before it was submitted to 
the Oregon Legislature in 
January 2012.
 

Family finance
One of the biggest 
household expenses 
for most families is 
transportation – second only 
to housing costs. According 
to AAA, if the average 
family drove even four fewer 
miles each day, they would 
save $854 a year.
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Policy questions to be addressed

•  What actions are currently underway to address 
the livability of local communities? How are 
those actions consistent with the actions identi-
fied by the climate scenarios project? What kinds 
of investment or support do communities need 
to fully realize their vision for the future?

•  How do we ensure the region’s approach is in-
clusive and equitable, reflecting the diverse needs 
and interests of all communities, particularly 
among households of modest income or people 
of color?

•  How do we ensure the regional strategy provides greater economic         
opportunity for everyone, creating jobs and boosting economic develop-
ment and competitiveness? 

•  Which strategies are most cost effective and efficient? Which strategies 
are easiest to implement both technically and politically? How do we 
overcome obstacles to the most effective actions that are difficult or ex-
pensive to implement?

•  What are the benefits and impacts to the region’s goals?

Learn more Visit www.oregonmetro.gov/climatescenarios. 

Stay connected Sign up to receive periodic updates about the scenarios 
project at www.oregonmetro.gov/connect.

Communicate Share ideas or suggestions with your local elected officials 
and your Metro Councilor.

Opt In Voice your opinion by signing up for Metro’s online opinion panel at 

www.optinpanel.org. Upcoming survey topics will include the scenarios project.

About Metro
Clean air and clean water do 
not stop at city limits or county 
lines. Neither does the need 
for jobs, a thriving economy, 
and sustainable transportation 
and living choices for people 
and businesses in the region. 
Voters have asked Metro to 
help with the challenges and 
opportunities that affect the 25 
cities and three counties in the 
Portland metropolitan area. 

A regional approach simply 
makes sense when it comes to 
providing services, operating 
venues and making decisions 
about how the region grows. 
Metro works with communities 
to support a resilient economy, 
keep nature close by and 
respond to a changing climate. 
Together we’re making a great 
place, now and for generations 
to come.

Stay in touch with news, stories and 
things to do.

www.oregonmetro.gov/connect

Metro Council President
Tom Hughes

Metro Council

Shirley Craddick, 
District 1

Carlotta Collette, 
District 2

Carl Hosticka, 
District 3

Kathryn Harrington, 
District 4

Rex Burkholder, 
District 5

Barbara Roberts, 
District 6

Auditor
Suzanne Flynn

Moving forward

Let Metro know what’s  

important to you. Join the new 

online opinion panel today.

www.oregonmetro.gov/connect

Phase 1 was about 
understanding choice at 
the regional level. Phase 
2 shifts to understand-
ing local community 
plans and exploring how 
and where different 
strategies could be     
applied to provide local 
and individual choice as 
the region meets carbon 
reduction targets.
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www.oregonmetro.gov/climatescenarios

Strategy Toolbox
for the Portland metropolitan region

Review of the latest research on greenhouse gas 
emissions reduction strategies and the benefits they 
bring to the region

 

Climate Smart Communities: Scenarios Project

October 2011
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