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Problems!
✦ Up to 40% of the energy used in lighting 

in Honolulu is wasted by lighting the sky 
or directing the light where it is not 
needed!

✦ Street lights generally use inefficient 
luminaires!

✦  The luminaires around city hall waste 
more than 50% of their energy!

✦  These inefficiencies are repeated on 
private properties!

✦ Excessive lighting leads to decreased 
public health and safety, and impacts the 
environment!



Consequences 

✦ At our high electricity rates, a lot of 
money is wasted — at least $7 
million per year on Oahu 

✦ Increasing energy use is a bad 
option 
✦ Comprehensive public and private 

efforts at conservation could prevent 
the construction of a new power plant 
on Oahu, saving taxpayers millions of 
dollars 

✦ Citizens’ quality of life is reduced 



Honolulu seen from Tantalus 

✦  30 million lumens upwards 
✦  More than $300,000 per year wasted just illuminating this one vantage point. 



Hawaii at night 



Environment 
✦ Lights at night 

confuse animals and 
birds, and distress 
trees 
✦ Turtles become 

confused when 
nesting and hatching 

✦ Birds become 
disoriented 



Sky glow 

✦ Artificial brightening of the 
night sky due to city lights 
✦ Decreases your ability to see the 

night sky 
✦ Following images are all taken 

with the same camera and 
exposure… 



Night sky seen from Mauna Kea 



Night sky seen from Kailua, Oahu 



Night sky seen from Honolulu 



East Coast blackout in 2003 



Astronomy is threatened 

✦ Honolulu’s lights are already affecting Haleakala Observatory, 
and if allowed to grow unchecked, will soon affect Mauna Kea 



What is glare? 
✦ Glare is any light that is in your 

direct vision (why do most indoor 
lights have shades on them!). 
Glare is never beneficial for 
improved vision. 

✦ Obtrusive and inappropriately 
applied outdoor lighting generates 
glare. 

✦ We should see the effect of the 
light - not the light source itself. 



What is glare? 
✦ Glare is a particular 

problem for elderly people 
who may have cataracts 
✦ As our population ages, this 

becomes more important 



What is glare? 



Glare decreases security 



Glare decreases security 



Glare makes it easy for people to hide 



Glare makes it easy for people to hide 



What is light trespass? 

✦ Light from a neighbor, business or 
roadway that spills onto your 
property, without your consent. 

✦ This is similar to someone playing 
their stereo too loud at night 
keeping you awake. 

✦ We need dark to sleep. 



What is light trespass? 



What is light trespass? 



Many lights in Hawaii are not properly shielded 
and cause light pollution 



Fully shielded lights direct the light where it is 
needed 



Poor lighting 



Poor lighting 



Poor lighting 



Good lighting 



Good lighting 



Good lighting 



Car sales 

✦ Glare 
✦ Spill onto roadway 
✦ The roadway has 130 times as much light on it outside 

this car dealership in Kaneohe as it has beyond 



Light trespass 



Illuminating flags 

✦  Should be done using 
better directed light 

✦ Glare can be eliminated 
✦ Needs only about 5% of 

the energy 



Gas stations 

✦  Extremely bright compared to surrounding roadway 
✦  Reduces driver’s ability to see the road and objects in it 
✦  Light is being used as a form of advertising 



City Municipal Building 
✦ Most of the light is 

directed up 
✦ Most of the energy 

is wasted 



Very bad lights near Honolulu Hale 

✦ Light already 
directs more light 
up than down 

✦ Obscured bottom 
portion just 
makes it worse 



Many people seem to care more about what lights look like in the 
daytime than how well they work at night 



Waikiki 



Waikiki 



Trees blocking lights 



Sports lighting can be done well 



Sports lighting uses a lot of energy 

✦ Energy savings of 40% or 
more can be realized by 
retrofitting with efficient 
fixtures and reducing wattage  



Different pots of money 

✦ City and State light fixtures are 
bought using different money 
sources than the money that 
pays the electricity bill 

✦ A 400W street lamp uses 
about $400 of energy per year 

✦ Its life expectancy is 10-20 
years 



Calgary 

✦ Population of about 900,000 
(similar to Honolulu County) 

✦ Replaced about 40,000 
partially shielded light fixtures 
with full cut-off fixtures 
✦ 250 Watts reduced to 200 Watts 
✦ 150 Watts reduced to 100 Watts 

✦ Over $2 million savings in 
energy every year 



Calgary  



Comet Hale-Bopp in 1997 



Solution: A comprehensive 
lighting ordinance 

✦ Shielded street lights 
✦ Shielded municipal lighting 
✦ More efficient luminaires 
✦ Shielded sports lighting 
✦ Restrictions on wasteful 

private lighting 
✦ Not lighting areas that don’t 

need it! 



Results 

✦ Lower costs 
✦ Rapid payback of capital costs 

due to high energy prices 
✦ Greater public safety 
✦ Mitigating environmental and 

human health concerns before 
they become a problem  

✦ Dark skies will make Honolulu 
a better place to live. 



Shielding 

✦ Full shielding prevents light from 
gong directly into the sky, and 
reduces glare 
✦ Lower wattage bulb = same 

illumination 

✦ IESNA-compliant 
✦ In use on some roadways on Oahu 
✦ Portlock, H-3, H-1 in Pearl City, Kauai, 

Maui, Big Island 
✦ In response to citizen complaints 



Light source types 

✦ High Pressure Sodium (HPS) 
✦ Most street lights 

✦ Low Pressure Sodium (LPS) 
✦ Kahala, Kailua, Waipahu, Hilo 

✦ Metal Halide (usually used for 
sports lighting) 

✦ Mercury — obsolete and very 
energy inefficient but still common 

✦ Fluorescent 
✦ Light emitting diode (LED) 
✦ Ann Arbor, Toronto 



Efficiency 

✦ LED street lights are now 
approaching and exceeding 
the efficiency of low-pressure 
sodium lights 

✦ Higher efficiency means the 
same amount of light can be 
produced with less Watts, and 
therefore less cost to the city 



Model Lighting 
Ordinance 

✦ Origin 
✦ What’s in it, with detail 



Not Lighting 
✦ The most energy savings comes 

from not lighting at all 
✦ Example: Sec. 22-2.2    Street 

lights required. 
 Street lights, together with the related 
apparatus and appliances, shall be 
installed by the subdivider in all 
subdivisions, including agricultural 
subdivisions, hereafter laid out within 
the city. Any ordinance or regulation 
inconsistent with the provisions of this 
section is hereby superseded. (Sec. 
22-2.2, R.O. 1978 (1983 Ed.)) 



State lighting 

✦ HB 155 of the 2007 state 
legislature will require the 
state to comply with any new 
county lighting ordinance for 
new lighting of highways, 
harbors and airports 



Contact Information 

✦ Kevin T.C. Jim, Ph.D. 
 779-7947   
kjim@kjimaging.com 

✦ Richard Wainscoat, Ph.D. 
 956-8429   741-4805 (cell) 
rjw@ifa.hawaii.edu 



More Information 

✦ International Dark Sky 
Organization 

✦ Ann Arbor, Michigan 
✦ Australian testing laboratory 



LED Street Lights 

✦ Lumecon 
 http://www.lumecon.com/ 

Leotek http://www.leotek.com/
led_illumination.html 

Holophane, IntenCity, Millenia 
Technologies 

Other manufacturers 


