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Developed by a group of YMCAs in North America, to empower and 

support YMCAs in building green practices, resulting in improved 

operational efficiency and a more sustainable future.

Our Purpose



YMCA Green Ecosystem
COMMITMENT
Vision, Strategy & Alignment 

ENGAGEMENT
Staff, Volunteers & Community Partners 

PROGRAMS 
YMCA Programs, Community Education & Events

PROPERTY 
Buildings, Sites & Transportation

ADVANCEMENT 
Financial & Government Supports 

COMMITMENT
VISION, STRATEGY & ALIGNMENT 

Define your YMCA’s Green vision, goals 
and sustainability strategies. Develop a 

Green Action Plan

YMCA PROGRAMS
COMMUNITY EDUCATION & EVENTS

IdenIfy opportuniIes to build eco-friendly 
components into exisIng programs and 

partner to create new programs that align 
with your YMCA and community partners’ 

goals

PROPERTY
BUILDINGS, SITES & TRANSPORTATION

Understand your YMCA’s current 
infrastructure and emissions output and 
outline areas of opportunity to increase 

efficiency

ADVANCEMENT
Financial & Government Supports

Secure funding and advocate
for private or government support

to advance your sustainability iniIaIves

ENGAGEMENT
STAFF, VOLUNTEERS

& COMMUNITY PARTNERS
Engage staff and volunteers at all levels and 

develop relationships and collaborations 
with community partners. Prioritize inviting 

young people as collaborators.



THANK YOU TO OUR SPONSOR



OUR SPEAKER 

Prof. John Fernández
Massachusetts Institute of 

Technology (MIT)

Co-founder MIT Environmental 
Research + Action (ERA)

Uni$ng ci$es, the biosphere, and ar$ficial intelligence as co-evolving 
and dominant systems of the 21st century.
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Sustainability Within Reach
State of the Planet and the YMCA Leading Communities Worldwide

John E. Fernández
Professor + Director MIT ERA
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Our Planetary Reality
the world we have made1



The Gleaners, Jean-Francois Millet 1857

Our Planetary Reality - the world we have made

Life, death and disease
• Life expectancy: 29 years (1800), now 73 years 
• Child mortality: 43% (1800), now below 4%
• Vaccinations prevent 4-5 million deaths/yr

Poverty, hunger, education
• Extreme poverty: 80-90% (1800), now 8-9% 
• Substantially higher average calorie availability
• Literacy: 12% (1820), now about 87%

Rights and democracy
• Slavery: 20-30 million (1800), now outlawed everywhere
• Democracy: almost no one (1800), today 50%
• Women’s rights: suffrage, education, workforce, legal

Science and the economy
• Since 1800: electricity, airplanes, antiobiotics, computers...
• Since 1800: x10-15 income increase (inflation adjusted)
• Humanity permanently escaped the “Malthusian Trap”
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Our Planetary Reality - human population success

It took all of human history to reach 
1 billion in 1804

1927, 124 years: 2 billion
1960, 33 years: 3 billion
1974, 15 years: 4 billion

1987, 1999, 2012, 12 years: 5, 6, 7 billion
2022, 11 years: 8 billion
and in the future…

~2036, 14 years: 9 billion
~2054, 18 years: 10 billion
~2086, 32 years: a possible 11 billion. 

Shibuya Crossing, Tokyo, Japan.



13J. E. Fernandez, 2026

Global urban population 
growth, also exponential

•1800 reached 8% 
•1950, 150 years  -> 30% 
•2008, 58 years -> 50%

Our Planetary Reality – urban population growth

As of 2020, all human-made 
mass exceeds all living biomass!
(annual manufactured capital production exceeds annual 
natural capital production): Source Elhacham et al. Nature, 2020

Chiyoda Ward, Tokyo, Japan.



A humane and sustainable society fulfills its needs 
while not compromising the ability of future 

generations to fulfill their needs.



Major loss of ozone in the atmosphere would allow 
lethal levels of radia<on to reach the surface of Earth 

and pose a major threat to all life.



Our Planetary Reality  –  successfully meeting our needs



Our Planetary Reality  –  understanding the ozone “hole”

New York Times, October 21, 1986

Researcher Susan Solomon, NOAA

Led Antarctic expeditions to understand 
the atmospheric chemistry leading to the 
depletion of the ozone hole. 

 



Regenerating the atmosphere

Correct science plus effective 
policy through the United 
Nations led to successful 
phasing out of anthropogenic 
ozone depleting substances.

We can fix 
REALLY BIG 

THINGS!

Our Planetary Reality  –  repairing planetary systems

Prof. Susan Solomon MIT

Shared the 2007 Nobel Peace Prize, 
with the Intergovernmental Panel 
on Climate Change and Al Gore.

 
The ozone hole is “healing” as a result of 

science + policy formulaWon + 
internaWonal cooperaWon.



Our Planetary Reality  –  a world of biodiversity



Our Planetary Reality  –  a world of biodiversity

The Last Buffalo, Albert Bierstadt 1888

Bison skulls circa 1880s

Pre colonial bison population 
estimated at 25-30 million

By the late 1880s, population 
numbered no more than a few 
hundred and possibly less than 
100 in the wild.

Today, ~500,000 exist, but only 
30,000 roam wild.



Our Planetary Reality  –  regenerating biodiversity

RegeneraGng the natural world

Hunted to almost exVncVon, the North 
AtlanVc Humpback Whale is one of the 
most successful recoveries of a species 
due to human acVons.

Pre-whaling: 20,000-30,000
Mid 20th century: 700-1000 individuals
Today: ~35,000

+100% 
   populaGon recovery



Our Planetary Reality  –  regenerating biodiversity



Our Planetary Reality – a world of extinction

Rhinocerus, Albrecht Durer 1515 The last male northern white rhino, Sudan, died on March 19, 2018. 
Two females survive, rendering the subspecies functionally extinct. 



Our Planetary Reality – climate change, the science

World Meteorological Organization

Woods Hole Oceanographic Institute/MIT

AR6 IPCC

AR6 IPCC

NASA Goddard



Oil and gas field - somewhere in the west United States Oil and gas field methane flaring – in the Colombian Amazon

80% of total global energy consumed is from fossil fuels

Our Planetary Reality  –  a world of fossil fuels



Our Planetary Reality – a world of fossil fuels



Our Planetary Reality  -   Climate Change



Climate Change – how much warming is likely?

Source: page xxi, UN Emissions Gap Report 2025
2018

Global greenhouse gas emissions continue to increase,  
but likely to plateau around 2030-2035



Outer Banks of North Carolina, 2022 Kolkata, India,, 2022

Pacific Northwest USA, June 2021 Central Europe, July 2021

Our Planetary Reality        –     Climate Change
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Climate Change – extreme weather + tipping points
Extreme Heat Over Land tipping point: in climate science, a 

physical change that is triggered and 
then leads to more of the same change. 

warming 
atmosphere

darker sea absorbs 
more heat from 

the sun
(albedo change)

Arctic sea summer melt

CO2
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Climate Change – extreme weather + tipping points

Members of Namaygoosisagagun First Nation (Collins First Nation), in 
northwestern Ontario evacuate by boat, July 15, 16, 2026. 

Extreme Heat Over Land



Rio Earth 
Summit

1992

COP 1
Berlin
1995

COP 3
Kyoto
1997

COP 30, Brazil 2025
30 COPs

~45% 
increase

45% increase since 1995 amounts to ~30% of all GHG 
emissions released since the beginning of the 

industrial revolution (10% of time since 1750)



Our Planetary Reality – “subnational actors”

CiWes and regions Local government, 
collectives, councils, and 

cooperatives

Business, industry, finance Civil society – NGOs, 
community groups, faith-

based orgs, advocacy groups 
and more

Universities and research 
institutes 



2 Solving Sustainability 
the decarbonized world we are making





Solving Sustainability – 9 Planetary Boundaries

ENERGY
air polludon
GHG emissions
ecological damage
chemical spills, 
refining disasters and 
environmental jusdce

FOOD
deforestation

GHG emissions
ecological damage

freshwater use
fertilizer overuse

pesticide use

MATERIALS
mining and tailing wastes
GHG emissions
high energy consumpdon
chemical polludon
air polludon (pardculates)

WATER
withdrawals beyond recharge

salt and seawater intrusion
hydrological cycle changes



Solving Sustainability  –  toward decarbonization

“a fuel intensive to a mineral-intensive energy system” IEA



Solving Sustainability - the world we are decarbonizing

The global economy is electrifying
• Power demand increased 4.5% in 2025, driven by heat 

pumps, EVs, greater AC use and now data centers
• 90% of new renewable energy is cheaper than fossil alt.s

Electricity is decarbonizing
• 90% of all NEW electricity capacity is renewable
• Solar accounts for 78% of all NEW electricity capacity
• Clean electricity is growing faster than electricity demand
• Bagery capacity has increased dramadcally (ongoing) 

Clean energy employment is growing
• Clean energy employment: 30M in 2019, 35 M in 2023
• Clean energy employment is now greater than fossil fuel
• Solar energy is now the world’s largest renewable energy 

employer – employment has spread globally  

Investment in clean energy is strong
• For past 10 years, global spending on clean energy has been 

greater than investments in fossil fuels
• Today, for every $1 invested in fossil fuels supply, $2 is 

invested in clean energy technologies



MIT Prof. Yet-Ming Chiang

The Yet-Ming Chiang Lab tackles a broad range 
of technical challenges from grid scale power 
storage, low carbon concrete, high-power 
lithium iron phosphate bagery manufacturing 
processes.
The work has been cited as crucial to an 
acceleradon of decarbonizadon across industry.

Form Energy An iron-air 
battery uses a reversible rusting 
process to store energy. The 
battery uses iron as an anode and 
oxygen from the air as a cathode.

Solving Sustainability – grid scale power storage



Solving Sustainability – Fusion, free energy forever

Fusion prototype reactor, MIT 2020



Solving Sustainability –  local, small and effective

Local solar power - community owned and operated

Community solar power facility Solar powered water purificadon



Solving Sustainability – global engineering

MIT Prof. Amos Winter
Director of the Global Engineering and Research Center 
(GEAR). GEAR Center characterizes the unique technical and 
socioeconomic constraints of emerging markets, then 
combines these insights with engineering science to create 
high-performance, low-cost, globally-relevant technologies.

MIT Global Engineering and Research Center (GEAR)



Solving Sustainability – urban and community resilience

MIT Prof. Miho Mazereeuw
The Urban Risk Lab at MIT develops methods, 
prototypes, and technologies to embed risk 
reduction and preparedness into the design 
of cities and regions to increase the resilience 
of local communities. 



MIT Prof. Desiree Plata
The use of a biomimetic copper zeolite capable of 
converting atmospheric- and low-level methane at relatively 
low temperatures (e.g., 200–300 °C) in simulated air.

Gianne\o et al. 2023; Brenneis et al. 2022

Solving Sustainability – agricultural methane capture



MIT Prof. Sara Williams
Prof. Williams is the director of the Civic Data Design 
Lab and the Leventhal Center for Advanced Urbanism. She 
combines her training in computation and design to create 
communication strategies that expose urban policy issues to 
broad audiences and create civic change.

Solving Sustainability – informal transport networks

Digital Matatus. This project captured transit data for informal 
transport in Nairobi, developed mobile routing applications and 
designed a new transit map for the city. The data, maps and 
apps are free and available to the public, transforming the way 
people navigate and think about their transportation system.



Solving Sustainability – co-design with communities



Solving Sustainability – co-design with communities

Healthcare access
Ghana

Delayed ambulance service leads 
to maternal fataliGes. Roads are 
difficult.

3 wheeled vehicles provide quick 
response and much-needed 
health resources, especially in 
rural areas. Result: 64% decrease 
in Gme, hospital to rural comm.

Originally MIT MechE project



Solving Sustainability – co-design with communities

Informal settlements 
Argentina

Poor building performance leads to 
health issues and other social ills.

Building science to establish a 
baseline-measuring variables 
related to health, energy 
performance, safety, and indoor 
comfort, housing improvements 
become evidence-based rather 
than anecdotal.



MIT Environmental Research + Action
Cities

Advancing Sustainable Urbaniza4on in 
an increasingly urban world

Nature
Protec4ng natural carbon sinks and 
biodiversity through ac4on-driven 

research

AI & Robotics
Deploying responsible technologies for a 

humane, prosperous, and biodiverse 
future

Marcela Angel

Research Program Dir.

marcelaa@mit.edu 

John E. Fernández

Professor

fernande@mit.edu 

Norhan Bayomi

Research Scientist

nourhan@mit.edu 

eralabs.mit.edu

mailto:marcelaa@mit.edu
mailto:fernande@mit.edu
mailto:nourhan@mit.edu


CD 6 - Bronx, NYC
Outdoor Aerial Thermography Inspection

Indoor Thermal Inspection & Personal Interviews

58

Community citizen science and action - NYC



Mocoa, Colombia: January 2023
Mocoa, Colombia 2017 – 336 dead, 200 missing, 400 injured 

MIT Urban Metabolism Group, Lincoln Labs, 
CorpoAmazonia

Solving Sustainability – AI and climate threats



Biodiversity assessment, monitoring and enrichment



MIT BiodiverCities Research Initiative - Quibdó, Colombia. 
March 2022

Community co-creation – Biodiverse cities

Leticia

Wu et al., Plos One, 2025



3 Ambition to Action
human behavior and culture change – YMCA + MIT



Culture Change
the hardest thing to change, the most consequential results

Climate



Ambition to Action– human behavior 

COST

QUANTITY

2

1

0
0 1 2 3 4

typical elastic demand curve

COSTS DECREASE BY 50%
CONSUMPTION INCREASE 400% 

A

B

JEVONS PARADOX



Ambition to Action– Jevons paradox
Efficiency gains overwhelmed by increased consumption

1,200 lbs
200-250 miles

40-45 mph

4,000-6,000 lbs
400-500 miles
115-130 mph

weight
range

max speed

miles per gallon20-30 mpg 20-30 mpg

Technological progress cannot be relied on to reduce 
consumption and, by extension, environmental impact



Sierra Nevada, US: Albert Bierstadt 1868

Shifted Baseline Syndrome – the “wild” west

The Grand Canyon of Yellowstone, Thomas Moran 1872

The Tukudika, a band of Mountain Shoshone lived for thousands of years in the area that 
was become Yellowstone National Park. 

Yellowstone Nadonal Park
Est. 1872 as world’s first na[onal park

Our extraordinary ability to adapt to a new normal partially 
(and sometimes wholly) blinds us to the impacts of our 

actions.



Ambition to Action – YMCA + MIT

Cities and regions Local government, 
collectives, councils, and 

cooperatives

Business, industry, finance Civil society – NGOs, 
community groups, faith-

based orgs, advocacy groups 
and more

Universities and research 
institutes 

culture – turning ambition into action with urgency

We share a culture of doing, learning, 
improving and redoing

technology – science by and for people 

We share an opportunity for making 
science work for people

co-creation – invention + ingenuity in community

We share the ethos of collaboration with 
local people and traditions



Ambition to Action – Service to country and the world

MIT on the Charles River, Cambridge MA

Established 2 days after 
start of US Civil War

industrialization 
scientific knowledge



Ambition to Action – Service to country and the world

MIT on the Charles River, Cambridge MA

MIT
• 1,000 professors
• 12,000 students 
• 1 campus
• 26,000 active 

companies, 3.3 million 
people employed, $12 trillion 
worldwide annual sales

Boston Dynamics – MIT spinoff company
Acquired by Hyundai Motor Group in 2020

Founded by Marc Raibert, former professor EECS



Ambition to Action – Service to country and the world

MIT on the Charles River, Cambridge MA

MIT
• Climate Project
• Climate Policy Center
• Center for Sustainability 

Science and Strategy
• Sloan Sustainability Initiative 
• And much more… 

MIT and NASA Langley Research Center



World YMCA, Achieving a Sustainable Planet, 2025

Ambition to Action –  YMCA Vision 2030, Pillar 3

YMCA
• 65 million people 

across 12 countries
• 90,000 staff
• ~920,000 volunteers
• 12,000 branches

Sustainable Planet Pillar



How might we 
work together?

Ambition to Action –  YMCA + MIT

Earth Day Hack, MIT 2017
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