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Summary: How buildings are built and operated strongly affects atmospheric CO, levels and the
associated threat of climate change, Today, global average fossil CO; emissions are approximately 3 kgC
per person per day.  Stabilizing atmospheric CO levels in the range 430-350 ppm would require that
global emissions decline to [-2 kgC per person per day by 2100, Californians currently emit abowt 10 kgC
per person per day. with abowt 2% attribuiable to energy use in residential buildings. To achieve climate
stabilization ai 430-350 ppm CO; with full international equity, California’s per capita fossil C emissions
would need to be reduced by 80-90% during this century. Achieving such large proportional reductions in
residential buildings will likely require strong measures in conservation, improved energy efficiency, and
greatly expanded use of energy sources that have low fossif-C emissions.
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1 Introduction

Healthy buildings promote the well-being of
occupants. Healthy buildings also do not cause
undue damage to the environment. To properly
design and use healthy buildings requires attention
not only to conditions for building occupants but
also to the relationship of buildings to their
surrounding environment. The construction and
use of buildings can adversely affect environments
on local, regional, and global scales. The overall
scale of human activities, including those
associated with buildings, is influencing the
composition of the atmosphere, with concomitant
impacts on climate. The principal cause is the
emissions of carbon dioxide associated with fossil
fuel use. Under “business as usual™ scenarios, that
impact is projected to strongly increase with time.
In this paper, we explore what it means for
buildings to be “healthy™ with respect to their
climate impacts. We develop targets for fossil
carbon emissions associated with energy use in
residential buildings based on projections for
climate stabilization and population growth for the
21" century. We explore the opportunities and
challenges in achieving those targets. We focus on
conditions in California, but the principles have
international relevance.

2 Perspective

The Earth's climate is strongly moderated by the
atmosphere.  One important feature is the
“greenhouse effect.” Certain atmospheric gases,
such as CO., are largely transparent to incoming
solar radiation but are efficient absorbers of
outgoing long-wave radiation. The net effect of

their presence is warming, such that the Earth’s
mean surface temperature is about 33 K higher than
it would be without an atmosphere [1].

Owver geologic times scales, the composition of the
atmosphere has flucivated and the Earth’s climate
has also varied. During the past 400,000 v, annual
mean surface temperatures have varied over about
an 8§ K range and the atmospheric CO» level has
varied roughly within the range 200-300 ppm [2].
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Fig. 1. Global carbon cycles [2, 3]. Stocks are labeled in
gigatonnes of carbon (1 GIC = 10'# gC). Flows are
labeled in GtClv. The dominant anthropogenic influgnce
involves extraction of carbon from fossil fuel stocks and
emission of CO; into the atmosphere.

The natural cycles that control atmospheric CO: on
geological time scales are complex and
incompletely understood (see Figure 1). However,
compelling evidence has emerged that
anthropogenic influence is causing a marked






