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What Gets Measured, Gets Done—The Potential for Remote Sensing Techniques and
Methodologies in Environmental Policy Development and Regulation

Introduction. In December 2009, New York City Mayor Bloomberg and New York City Council
Speaker Quinn enacted the City's Greener Greater Buildings Plan, a suite of related local laws,
one of which—Local Law 84/2009—created an annual disclosure by owners of certain buildings
of enumerated building performance measures, including the Energy Star rating. The theory
underlying the disclosure mechanism in Local Law 84/2009 is a theory that disclosure will lead
to change in behavior or practice.1 There is an adage in public administration (and probably
elsewhere) that "what gets measured, gets done", which serves as both a tool and a warning. If
the goal of Local Law 84/2009, like any public regulation of private activity intended to effect a
policy objective, is to change private behavior and practice, it will be necessary to evaluate its
effectiveness by performing a cost-benefit analysis to assess whether the benefits realized from
the regulation equal or exceed the costs imposed by it.2 The literature on Local Law 84/2009
and the result of the rudimentary mapping exercise that is the subject of this final project seem
to suggest that Local Law 84/2009 is not the most effective tool to change behavior and
practice, though Local Law 84/2009 does appear to be successful if evaluated solely on the
basis of compliance with the reporting requirement. The development and increased use,
however, of science-based remote sensing, which was the subject of Assignment 3.1, does
suggest the possibility of effective tools for evaluating private behavior and practice as a basis
for revising current regulation to improve the cost-benefit of regulation intended to reduce
activities thought to contribute to negative environmental conditions.

1

Larry Schnapf, "New York City's Benchmarking Law: Does It Go Far Enough and Is It Fair To Building Owners?",
June 15, 2011, accessed at
http://www.sallan.org/Snapshot/2011/06/new_york_citys_benchmarking_law_does_it_go_far_enough_and_is_it
_fair_to_building_owners_1.php on 12/10/16 @ 5:45 p.m.
2
This would be performed by standard public policy analysis of regulations intended to capture and transfer the
costs of negative externalities from private activity back to the private actors in order to "price" private activities
and move the quantity of these activities to a socially desired level, within the context of the Pareto efficiency
model.
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About Local Law 84/2009. Local Law 84/2009 requires owners of private commercial, including
residential, buildings of size at least equal to 50,000 square feet to report energy and water
consumption data ("covered buildings"), enter such data into the U.S. Environmental Protection
Agency's online tool called ENERGY STAR Portfolio Manager and also report the ENERGY STAR
score. Commercial tenants in leased spaces at least equal to 10,000 square feet were also
required to be sub-metered in covered buildings. In the Memo of Support for the hearing on
the legislation that became Local Law 84/2009, the New York City Council noted that "[i]n order
to improve performance, you need to know your starting position. New York City has, by local
law, committed to improving its environmental performance as it pertains to reducing
greenhouse gas emissions. Proposed Int. No. 476-A will produce critical baseline information
necessary to analyze performance and will simultaneously implement some of the more costeffective policy changes needed to improve environmental performance in building
management."3 This type of program is also known as a "benchmarking" initiative. In
The reporting requirement began in 2011, generating four sets of building performance data for
the covered buildings.4 Local Law 91/2016 amended existing law to require this reporting
requirement to owners of commercial buildings of size at least equal to 25,000 square feet,
thus increasing the number of covered buildings to report building performance data starting in
2018.5 Commercial tenants in leased spaces at least equal to 5,000 square feet are now
required to be sub-metered in covered building.6 The principal enforcement method is
accomplished by the imposition of fines against the owner by the New York City Department of
Buildings of $500 fine for missing a reporting deadline, with additional $500 fines for
subsequent quarters missing a reporting deadline up to a maximum fine of $2,000.7 In addition
3

New York City Council, Committee on Environmental Protection, Infrastructure Division, Briefing Paper for
Proposed Int. No. 476-A, June 26, 2009, in Support at hearing of legislation that become Local Law 84/2009, p. 14;
citing Local Law 55/2007, as amended by Local Law 22 of 2008, known as the New York City Climate Protection Act.
4
Constantine Kontokosta, "Local Law 84 Energy Benchmarking Data Report to the New York City Mayor's Office of
Long-Term Planning and Sustainability", March 14, 2012 (updated April 11, 2012), p. 5.
5
From Building Rating accessed at http://buildingrating.org/policy/new-york-citys-local-law-84-additionalrequirements-local-laws-87-88 on 12-10-2016 @ 5:10 p.m. Building Rating is an initiative of the Institute for
Market Transformation.
6
Idem
7
Idem Since Local Law 84/2009 and all related Greener Greater Building Plan local laws are effected in the New
York City Building and Energy Codes, which are within the province of the New York City Department of Buildings,
enforcement mechanisms are limited to the enforcement mechanisms available to the New York City Department
of Buildings, which range from imposing fines for violations that are noted against the property to safety-related
enforcement powers such as stop work orders and demolition of unsafe buildings. Limits related to these
enforcement mechanisms also limit the ability of the City to use Building Code regulation to change private
behavior and practice, thus requiring the City to leverage various available incentive mechanisms. The 2016 LL 84
and LL 87 report indicated that "[i]n March 2016, in an effort to improve data reporting, DOB issued a service
notice informing building owners that benchmarking submissions will be reviewed for completeness and accuracy
using a nine point review process. Building owners who submit data before the May deadline will have an
opportunity to have their data reviewed by DOB and receive confirmation of whether their reports need to be
corrected and re-submitted." From the New York City Mayor's Office of Sustainability website accessed at
http://www.nyc.gov/html/gbee/html/plan/ll87.shtml on 12/17/2016 @ 1:13 p.m., p. 50.
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to Local Law 84/2009 as part of the Greener Greater Building Plan, the New York City adopted
Local Law 87/2009, which requires that the covered buildings also engage in ". . . periodic
[every 10 years] energy audit and retro-commissioning measures . . . to inform building owners
of their energy consumption through energy audits, which are surveys and analyses of energy
use, and retro-commissioning, the process of ensuring correct equipment installation and
performance." 8
Literature Review of Local Law 84/2009. It is not surprising that New York City implemented
its Greener Greater City Plan. Research on a a range of variables on green building policies in
the U.S. " . . has suggested that economic, political and climate factors, such as the number of
patents issued per capita, carbon emissions per capita, and the existing policy landscape, are
significant predictors of green building policy adoption. Cities categorized as policy innovators
and early adopters of green building policies tend to have lower carbon emissions per capita,
are better educated and have more restrictive land use restrictions."9 While these are defining
qualities of most large American cities, they are most definitely characteristics of New York City.
Most American cities have implemented regulations on an incremental basis, "[d]espite the
increased awareness and understanding of the benefits of sustainable design . . ." suggesting
that " . . . a growing demand for performance-based metrics may shift policy structures in the
future." 10
Buildings are the focus of much local legislation to effect environmental mitigation policies, in
part, due to the widely understood nature of ". . . the scale of emissions attributed to the
buildings sector . . ." as well as the reality that regulations of buildings "at the property-level are
relatively low-cost, less politically charged, and can have a more immediate impact than
comprehensive changes to land use patterns and transportation networks."11 More politically
difficult mechanisms to effect policy change in building practice could be accomplished at the
zoning code level, which State law continues to view as a matter of local concern, leaving the
planning and zoning functions, in particular performance-based zoning provisions, as
alternative vehicles to effect changes building practice.

8

From the New York City Mayor's Office of Sustainability website accessed at
http://www.nyc.gov/html/gbee/html/plan/ll87.shtml on 12/17/2106 @ 1:13 p.m.
9
Constantine E. Kontakosta, "Greening the Regulatory Landscape: The Spatial and Temporal Diffusion of Green
Building Policies in U.S. Cities", JOSRE, Vol. 3, No. 1-2011, pp. 68-90, p. 68.
10
Ibid., pp. 68-69.
11
Ibid., p. 69. With respect to cost, review of Fiscal Impact Statements that accompanied Local Law 84/2009 and
Local Law 91/2016 reveals the absence of a cost to the City from adoption of the regulations. The City Charter
does not require that Fiscal Impact Statements assess costs imposed by legislation upon private actors. The lack of
obligation to assess costs imposed on private actors in the case of this type of regulation is further influenced by
the widely held opinion that "energy efficiency measures in buildings can result in a positive 'double bottom line'
outcome by reducing carbon and adding value to the underlying real estate asset [cites]." Idem
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It is always a good idea to assess the effectiveness of legislative schemes, especially pioneering
legislative initiatives aimed at changing behavior and practice to improve environmental
outcomes. In the early years of Local Law 84/2009 implementation, two white papers were
released by the Friends of Benchmarking, a project of the Sallan Foundation and The Steven
Newman Real Estate Institute at Baruch College/City University of New York. The first year
white paper, in August 2012, concluded that "[t]he first year of compliance was a rousing
success . . . [with] a compliance rate of over 75% [that] is very high for an initial roll-out of a
new local law."12 This compliance rate was "impressive when one considers that the required
benchmarking procedure was a new technical process unfamiliar to most owners and
requir[ed] acquisition of data from at least one and often two parties—Con Edison for
electricity and a fuel supplier—as well as other building data to which many owners may not
have had ready access."13 This first white paper also provided a road map for this type of
benchmarking effort, which included as part of the evaluation function, continuous evaluation
and adaptation of the scheme.14
The subsequent white paper noted, with respect to the evolution of public understanding, that
it appeared that initial "expectations were over-optimistic" and suggested that ". . . with typical
energy costs of $3-$5 per square foot being a small portion of the overall real estate economic
equation, during a period of general and sector-specific economic recession, the level of
interest and coverage in the general business and real estate trade press has just not been that
high."15 Moreover, since for "most property investors . . . "building performance refers
primarily to financial investments, such as return on investment (ROI). Energy efficiency is only
considered to be contributing to building performance insofar as it can be demonstrated to be
generating direct financial benefits . . . typically through a higher ROI or lower asset risk."16 "[A]
very energy-intensive building may still be considered to be 'high performance' if it generates
sufficient rent and maintains a low vacancy rate."17
The second white paper found it ". . . important to acknowledge that for most real estate
practitioners, energy performance is not a top priority."18 But is also noted that "[i]t is the
function of public policy, in this instance LL 84, to prioritize energy efficiency, which the
marketplace might otherwise neglect."19 This suggests there are limitations to the "'peer
bragging' effect"20 and shows the impact of the adage "what gets measured, gets done" in the
case of a benchmarking scheme intended to change behavior and practice. Benchmarking
assumes that disclosure will change behavior and practice, but compliance is measured by the
12
13
14
15
16
17
18
19
20

Michael Bobker, "Friends of Benchmarking First Year White Paper", August 2012, p. 2.
Idem
Ibid., p. 3.
Michael Bobker, "Friends of Benchmarking Second Year White Paper", September 2013, p. 1.
Ibid, p. 3.
Idem
Ibid., p. 8.
Idem
Idem
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act of reporting data. While compliance levels have increased to 87 percent,21 it has been
noted that with respect to non-compliance, "many sellers are advised by their attorneys to
simply reduce the sales price by the [amount of fines] in lieu of compliance when preparing the
Property Condition Disclosure Statement", which is required for real estate transactions.22 The
City has expanded the reach of the benchmarking law to much smaller buildings probably
owned by less sophisticated owners, which will eventually increase the amount of data
available for analysis. It can always revise the fine structure, but with smaller building owners
among the covered buildings, regulators must consider the utility of enforcement on changing
behavior and practice which remain the goal of benchmarking tools.
Maps of Energy Star ratings in Manhattan for the four years of reported data support the limit
of benchmarking schemes as they do not appear to show increased building performance since
Local Law 84/2009 was put in place (see pp. 8-11).23 They appear to be essentially the same.
Perhaps it is time for regulators to move away from behavioral economics-based theory and
turn to science-based evaluations as a foundation for revising these laws.
Literature Review of Remote Sensing related to Buildings. A January 30-31, 1996 investigation
of ". . . the thermal behavior of varying urban materials that are located in the heart of the UHI
of Tel Aviv, in a diurnal perspective" produced a map that permitted assessment of ". . . the
thermal behavior of various urban surfaces, . . . directly integrated with the UHI phenomenon
and environmental aspects such as heat stress and air pollution."24 Using a thermal video
radiometer Inframetrics-760, able to ". . .work across the 3-14 µm spectral region", and
airborne infrared (IR) video radiometry, the researchers captured temperature changes during
the 24-hour test period for paved surfaces, roads, walls of buildings, roofs and vegetation
within the test area of Rabin Square, which is a wide square.25 Noting the ability of thermal
video radiometry (TVR) ". . . to produce a high quality set of data for quantitative analysis in a
real time mode" and the advantages of IR video including ". . . immediate availability of
imagery, ability to see a live image during data acquisition, electronic format of video data, and
a relatively low price",26 the researchers concluded that the knowledge produced from diurnal
thermal behavior of urban objects ". . . can be used not only for improving overall decision-

21

The 2016 LL 84 and LL 87 report, pp. 60-61, from New York City Mayor's Office of Sustainability website
accessed at http://www.nyc.gov/html/gbee/html/plan/ll87.shtml on 12/17/2016 @ 1:13 p.m.
22
Schnapf, op. cit.
23
Map data was accessed from http://www.nyc.gov/html/gbee/html/plan/ll84_scores.shtml from the Energy Star
scores for covered buildings in calendar years 2011-2014 on 12/6/2016 around 9:45 p.m. It is possible to go into

these Local Law 84/2009 reports to manually evaluate multiple Energy Star ratings for the covered
buildings to confirm the visual representations, but there was insufficient time to do this exercise in time
for this submission.
24

A. Chudnovsky, E. Ben-Dor, H. Saaroni, "Diurnal Thermal Behavior of Selected Urban Objects Using Remote
Sensing Measurements", Energy and Buildings, Volume 36 (2004), pp. 1063-1074; pp. 1064, 1073.
25
Ibid, pp. 1064, 1065.
26
Ibid, p. 1063.
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making for environmental planning and rehabilitation in urban areas."27 "The thermal behavior
of urban surfaces over the course of a day yielded a remarkable database for urban planners
(emphasis added) and architects for improving city site quality."28 With respect to walls of
buildings, earlier research had "found that temperature differences on vertical facets are
generated primarily by differences in the thermal properties of the material involved (emphasis
added) and due to the differential patterns of irradiated and shaded surfaces within the sensor
field of view."29 Though their specific findings for the subject buildings were based on summertime temperature conditions and location around a wide square, which would differ from
findings in other urban areas, the methodology would also permit analysis of buildings in urban
areas such as New York City with areas of "narrow streets or . . . bounded by high buildings
(known as the 'urban canyon')."30 Since a primary objective of the Tel Aviv researchers was to
assess thermal conditions of various building and infrastructure element with the area of an
urban heat island (UHI), it should be noted that another map produced for this final project is a
map focused on the West Side Highway thermal map area, which has implications for further
investigations of New York City's UHI (see page 12).
Other examples of remote sensing of urban building phenomena and condition include a nighttime image of building lights in Manhattan for 22 nights in 2013 (October 26-November 16)
using a Point Grey Flea 3 8.8 megapixel camera.31 Like the researchers in Tel Aviv, the New York
City-based researchers noted the limitations in satellite-acquired data in studying urban
buildings and infrastructure and the benefits accruing from this technology, which include ". .
.persistent coverage and an unchanging perspective, together with easy and low-cost
operations."32 This technology linked with ". . . astronomical techniques . . . and statistical
physics . . [permit]. . . insights into aggregate light activity . . ." with their source in individual
building activity.33 A subsequent effort, again using New York City as the site of investigation,
deployed hyperspectral imaging, covering 7.6 to 13.2 µm, which is within the band used by the
Tel Aviv researchers, to collect images of the West Side of Manhattan over an eight-day period
in winter, which generated the thermal image at the top of this report. This thermal image
reveals significant thermal heat loss along the West Side. A familiar building in red, indicative of
significant thermal heat loss, is the Jacob Javits Convention Center, which is entirely clad in
glass, while another familiar building in blue, indicative of relatively less thermal heat loss, is
the Empire State Building, which underwent significant retrofitting of its buildings systems,
including its many windows.
27

Ibid., p. 1073.
Idem
29
Ibid., p. 1070.
30
Idem
31
Gregory Dobler, Masoud Ghandehari, Steven Koonin, Rouzbeh Nazari, Aristides Patrinos, Mohit Sharma, Arya
Tafvizi, Huy Vo and Jonathan Wrutele, "Dynamics of the Urban Landscape", Information Systems, Vol. 54 (2015),
pp. 115-126, p. 116.
32
Idem
33
Ibid., p. 126.
28
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This summary of the academic use of low-cost and widely available imaging tools and
techniques, taken together, suggests the potential of modern technology deployed at the local
level by local government actors committed to improving building performance as a way to
improve environmental outcomes to assess individual building phenomena, including energyrelated performance and conditions, such as thermal loss to inform policies and building
regulations. The City is at least aware of the types of building phenomena evaluated by these
techniques. The most recent report on Local Law 84/2009 data remarked that "[w]indows
conduct about five times more heat than walls, so buildings with greater window areas are
expected to have increased heating and cooling loads" and also noted that the ". . . data
supports the idea that other thermal loss mechanisms such as infiltration are important in
today’s buildings. Because of the implications for code design and the contrast with the
predictions of models, further study using more LL87 data or data from other cities to explore
cooling energy use and other factors such as age or effective energy code at time of
construction, will be helpful."34 Finally, these remote sensing techniques generate quantitative
building performance data, which can be translated into financial cost data that are measures
real estate industry operators and financiers can understand in relation to their particular
buildings. Linking building disclosure data with scientifically-derived remote sensing data can
help benchmarking regulations actually change behavior and practice.
Using Local Law 84/2009 Energy Star Ratings to Calculate the Thermal Heat Loss of Remotely
Sensored Buildings. For Homework 3.1, I had used the Energy Star ratings from the Local Law
84/2009 database to serve as the heat transfer coefficient in the thermal loss equation. This
homework assignment used remotely sensored external building temperatures from a
stationary thermal camera for the three buildings that were the subject of the homework to
determine the temperature of the visible building wall surfaces. In that homework, I
hypothesized that if a building had a certain Energy Star rating converted to a ratio, the
difference between 1 and the ratio could serve as a proxy for the energy loss coefficient. The
results of the homework assignment seemed to suggest that it might be a useful measure. This
final project includes an attempt to use this calculation methodology for three buildings that
had been thermally imaged/catalogued as part of the Manhattan West Side project to serve as
a foundation for a future and more rigorous examination of the hypothesis to determine the
feasibility of wide-spread remote sensoring of building thermal temperatures to aid in analysis
of Local 84/2009 data for future changes to the benchmarking scheme.
Unfortunately, only one building, the Empire State Building reported the Energy Star rating.
One building, the Jacob Javits Convention Center, is owned by New York State and is thus
exempt from Local Law 84/2009, and the other building, the Bank of America building, reported
all required information except for the Energy Star rating. The inconclusive results are on page
13.
34

The 2016 LL 84 and LL 87 report, pp. 24-25, from New York City Mayor's Office of Sustainability website
accessed at at http://www.nyc.gov/html/gbee/html/plan/ll87.shtml on 12/17/2016 @ 1:13 p.m..
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Rudimentary Results of Using Energy Star Ratings on 3 Buildings in West Side Map
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