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I. 1 

A. 

Introduction and Purpose 

Identification of Witness 2 

Q. 3 

4 

5 

Q. 6 

7 

8 

9 

B. 

Please state your name and business address. 

A. Nicholas P. Hall, TecMarket Works, 165 West Netherwood Road, Suite A, 2nd Floor, 

Oregon, Wisconsin 53575. 

By whom are you employed and in what capacity? 

A. I am the President and Owner of TecMarket Works, an independently owned, operated 

and managed business providing energy efficiency program evaluation services to 

governments, regulatory agencies and utility companies.     

Purposes of Testimony 10 

Q. 11 

12 

13 

14 

15 

16 

17 

18 

19 

C. 

What are the purposes of your direct testimony? 

A. The purposes of my direct testimony are to: 

(1) Discuss the adequacy of Commonwealth Edison Company’s (“ComEd”) proposed 

evaluation, measurement and verification (“EM&V”) process for its 2008-2010 

Energy Efficiency and Demand Response Plan (“Plan”). 

(2) Explain the reasonableness of ComEd’s proposal to annualize energy savings. 

(3) Opine as to ComEd’s used of “deemed” savings in its EM&V process. 

(4) Describe the need for “banking” of goals by ComEd in evaluating its energy 

efficiency and demand response programs. 

Summary of Conclusions  20 

Q. 21 Please summarize the conclusions of your direct testimony. 
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A. In summary, I find that ComEd’s proposed EM&V process is consistent with standard 

industry practices when considered in light of the statutory budget constraints imposed 

under Illinois law.  In particular, I conclude the following: 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

D. 

 (1) ComEd’s proposed EM&V process, including the summary evaluation   

  approaches proposed by ComEd for each program element, reflects reliable  

  evaluation practices when considered in light of the EM&V resources available.   

 (2) ComEd’s proposal to annualize energy savings for purposes of tracking progress,  

  assessing goal attainment and conducting the evaluations is consistent with  

  standard industry practices in the field. 

 (3) ComEd’s request that the Illinois Commerce Commission (“ICC”) or   

  “Commission” adopt certain measure savings and net-to-gross ratio values is  

  reasonable and reflects standard evaluation procedure. 

 (4) ComEd should be permitted to “bank” positive energy impacts that exceed a  

  given year’s goal to more effectively achieve energy efficiency program cycle  

  objectives with annual tracking of progress.  

Identification of Exhibits 37 

Q. 38 

39 

What attachments are attached to and incorporated in your direct testimony? 

A. I have attached the following exhibits to my testimony: 

 Exhibit 6.1: Mr. Nick Hall’s Qualifications: An In-Depth Look at the Work and 

 Experiences of Mr. Hall. 

40 

41 

E. Background and Experience 42 

Q. 43 Mr. Hall, please summarize your duties and responsibilities in your current position. 
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A. As President and Owner of TecMarket Works, I am responsible for all aspects of our 

business operations in our primary markets in the United States and Canada.  My primary 

responsibility is to ensure that our firm provides accurate, reliable, independent 

evaluation services for our clients for which energy efficiency, energy supply and 

environmental-related policy and program decisions can be grounded.  In this capacity, 

we direct, manage, design, conduct, supervise and provide oversight responsibilities for a 

wide range of energy efficiency and demand reduction program evaluations covering 

hundreds of different types of programs serving all customer markets. 

44 

45 

46 

47 

48 

49 

50 

51 

Q. 52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

Mr. Hall, please summarize your educational background and professional experience. 

A. Upon graduation from high school, I was recruited by the National Security Agency to 

serve as a crypto-analyst working to decode top secret Soviet, Chinese and North 

Vietnamese military communications.  After serving in this capacity for four years, I 

attended Sangamon State University in Springfield, Illinois (now the University of 

Illinois at Springfield), where I obtained an undergraduate degree in Biology and a 

graduate degree in Environmental Administration.   In the 1970s, I was employed as an 

aquatic research analyst for the Illinois Natural History Survey, and as a chemist for the 

Illinois Department of Transportation.  In 1978, shortly after the United States 

Department of Energy was formed, I was employed by the Illinois Department of 

Administration as an energy efficiency product/program analyst conducting evaluation 

studies regarding which products, programs and services provided the greatest energy 

savings.  In that same year, I transferred to the Illinois Department of Energy and Natural 

Resources where I served as a Program Evaluation Professional, evaluating the efficiency 

and effectiveness of publicly-funded energy efficiency programs for the United States 
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Department of Energy and the State of Illinois.  I served in this capacity until 1992 when 

I joined the energy consulting firm of Hagler Bailly, directing and conducting all energy 

efficiency evaluation research for Wisconsin’s utility-funded demand side management 

programs.  

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

II. 

In 1994, I formed TecMarket Works for the purpose of conducting energy 

efficiency evaluations and research for governments, utilities and collaborative energy 

efficiency organizations.   At last count, I have authored over 280 studies and research 

publications, presented in numerous energy efficiency evaluation conferences and 

association meetings, and directed, conducted or supervised approximately $200 million 

worth of energy efficiency program evaluation studies, independent audits and consulting 

activities.  I have been involved in extensive work regarding energy efficiency programs 

in California, to which I refer in my testimony.  Further details regarding the studies and 

research publications that I have conducted or authored, as well as my membership in 

professional associations and a list of awards that I have received for my work, are 

included in Exhibit 6.1 to my testimony, “Mr. Nick Hall’s Qualifications: An In-Depth 

Look at the Work and Experiences of Mr. Hall.”     

Overview of Statutory Framework 83 

Q. 84 

85 

86 

87 

88 

89 

Please describe the statutory requirements in Illinois regarding ComEd’s measurement 

and evaluation of its energy efficiency and demand response portfolio. 

A. Section 12-103(f)(7) of the Illinois Public Utilities Act (“Act”) requires ComEd to 

“[p]rovide for an annual independent evaluation of the performance of the cost-

effectiveness of the utility’s portfolio of measures and the [Department of Commerce and 

Economic Opportunity’s] portfolio of measures, as well as a full review of the three-year 
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90 

91 

92 

93 

III. 

results of the broader net program impacts and, to the extent practical, for adjustment of 

the measures on a going-forward basis as a result of the evaluations.”  Furthermore, 

“[t]he resources dedicated to evaluation shall not exceed 3% of the portfolio resources in 

any given year.”  220 ILCS 5/12-103(f)(7). 

  Evaluation, Measurement and Verification of ComEd’s Plan 94 

A. Components of a Successful EM&V Process 95 

Q. 96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

In your professional opinion, what are they key components of a successful evaluation of 

energy efficiency programs? 

A. There are several important elements in a proper evaluation of energy efficiency 

programs.  First, and most importantly, skilled independent evaluation professionals 

should conduct the evaluation effort.  Energy program evaluation requires an expert 

understanding of experimental and quasi-experimental evaluation approaches, as well as 

other standard evaluation approaches such as building simulation modeling, billing 

analysis, weather normalization, engineering estimations, effective useful lives, net-to-

gross (“NTG”) analysis, unbiased surveys, and interview data collection.  These 

approaches should be applied and conducted, and their results reported, within a 

framework of independence that provides unbiased objective information.  The 

requirement of annual independent evaluation efforts in Section 12-103(f)(7) goes a long 

way towards achieving the objective of independence.   

Second, a proper EM&V process provides results within a policy framework that 

effectively uses those results to assess and improve programs going forward.  Indeed, the 

Illinois statutory framework is consistent with this approach, and provides for 

“adjustment of the measures on a going-forward basis as a result of the evaluations.”  220 
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ILCS 5/12-103(f)(7).  Under such an approach, evaluation results are used to 

prospectively modify programs and measure energy savings estimates for future program 

planning in future Plan years.  In a state such as Illinois where the programs are new, 

there is a lack of prior evaluation studies documenting program results.  Therefore, 

“deeming” or “adopting” certain launch metrics (e.g., estimated energy savings for 

measures) based on documented evaluation results of similar programs in other states is 

the best way to provide Illinois with a solid EM&V foundation.  Then, future evaluation 

efforts can modify those values over time as data becomes available.  While I do not 

expect that the program evaluation savings will move the overall portfolio savings 

numbers up or down by a significant amount, they will allow for the deemed values to 

evolve over time as the studies are completed.   

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

Third, a proper EM&V process allows for the most reliable information from a 

deemed values database or from the evaluation efforts to be used to inform future 

program planning.  A deemed value provides a single data point that represents the 

expected average savings impacts from a specific measure.  The evaluation efforts can 

provide a range of savings estimates for a program as a whole or a measure, within a 

confidence interval.  Typically, studies also provide the expected average savings for a 

measure or program.  When these studies are rigorous and, for example, employ the high 

rigor approaches associated with the California Evaluation Protocols (e.g., onsite 

metering), the values from these studies can be directly used to adjust the deemed values.  

When lower rigor approaches are used with corresponding lower levels of reliability 

(e.g., telephone surveys), then multiple studies over multiple years can be aggregated and 

used to update the deemed values.  In either case, the evaluation results can be used to 
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inform future program designs, which is one of the primary purposes of conducting the 

evaluation efforts. 

136 

137 

B. Adequacy of ComEd’s Proposed EM&V Process 138 

Q. 139 

140 

141 

Q. 142 

143 

144 

145 

146 

147 

148 

149 

Q. 150 

151 

152 

153 

154 

155 

156 

157 

Have you reviewed ComEd’s proposed EM&V process? 

A. Yes.  I have reviewed ComEd’s proposed EM&V methods as set forth in its Plan and in 

the direct testimony of  Michael S. Brandt (ComEd Ex. 2.0). 

Please describe ComEd’s proposed EM&V activities. 

A. ComEd’s EM&V approach involves a number of activities, which include the following:  

(i) selecting an independent program evaluation contractor through a request-for-

proposals process; (ii) establishing appropriate EM&V protocols and guidelines; (iii) 

establishing stipulated or deemed savings values for prescriptive measures; (iv) 

establishing benchmark NTG ratio values; (v) verifying and performing due diligence of 

project savings; (vi) providing an independent evaluation of program impacts; and (vii) 

providing internal quality assurance and control. 

In your opinion, is ComEd’s proposed EM&V process consistent with standard industry 

practices? 

A. Yes, it is.  As I explained earlier, the most important feature of an EM&V process is the 

use of a skilled and independent evaluation professional, which ComEd proposes to 

select through a request-for-proposals process.  It is also consistent with standard industry 

practices to establish transparent EM&V protocols and guidelines to be followed 

throughout the evaluation process.  And, as I described above, ComEd’s request to deem 

certain measure savings values and NTG ratio values is also consistent with standard 
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158 

159 

160 

Q. 161 

162 

163 

164 

Q. 165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

176 

177 

178 

industry practices.  I further find that the EM&V activities of verifying savings, 

independently evaluating program impacts and providing for quality assurance and 

control (“QA/QC”) similarly comport with reliable evaluation practices. 

Did you assist ComEd in developing the EM&V summaries for each program element set 

forth in the Plan filed by ComEd? 

A. Yes.  I have worked iteratively with ComEd to develop these summaries and refine them 

in preparation for filing the Plan.  (See ComEd Ex 1.0.)   

Do ComEd’s program element EM&V summaries reflect standard industry practices? 

A. Yes.  The EM&V summaries include a number of evaluation approaches, including 

metering and monitoring, billing analysis, building modeling, and participant and non-

participant interviews.  The ComEd summaries are built on standard practices that 

represent current evaluation approaches, and are consistent with those used in New York 

by NYSERDA, as well as those in other jurisdictions in which TecMarket Works has 

designed evaluation efforts that have comparable evaluation budgets to Illinois. 

I would note, however, that the evaluation approaches described in the summaries 

have been significantly affected by the resources available for the evaluation, which are 

limited by Section 12-103(f)(7) of the Act to 3% of the portfolio resources in any given 

year.  In developing these summaries, it was necessary to balance the evaluation 

approach with the resources available.  This meant, for example, that in some instances 

the budget did not permit the use of higher rigor approaches.  Nevertheless, the current 

evaluation approaches set forth in each program element’s EM&V description represent 
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179 

180 

Q. 181 

182 

183 

184 

185 

186 

187 

188 

189 

190 

191 

192 

193 

194 

195 

196 

197 

198 

199 

200 

201 

standard industry practices and approaches and independence procedures that are typical 

in our industry and that can be achieved within the resources provided.   

How does the Illinois statutory limit on the evaluation budget compare to that of other 

states with which you are familiar? 

A. I believe that the program evaluation budget laid out in Section 12-103(f)(7) limits the 

options for evaluation approaches.  One of TecMarket Works’ responsibilities in 

California since 2002 has been to work for the staff at the California Public Utilities 

Commission (“CPUC”) as the Master Evaluation Contractor (“MEC”) for all program 

evaluation efforts.  In this capacity, I work for the CPUC to help design, budget, direct 

and oversee the state’s evaluation efforts.  When I first became the MEC, the state sought 

more reliable evaluation results, but the CPUC’s evaluation budget was only about 4.25% 

of the implementation budget.  Under this funding level, we often were unable to design 

evaluations that were able to reliably confirm the ex ante energy accomplishments from 

all of the programs, much less the savings for a specific measure within these programs. 

As a result, we have focused the most rigorous evaluation efforts on programs with the 

largest energy savings.  At this budget level, we are able to evaluate a little over half of 

the program-level savings in a reliable way, with a number of these studies using rigorous 

methods at the measure-level.   

Because California wanted more reliable savings estimates that could be used to 

evaluate program impacts and to update parts of its deemed database, California 

increased the evaluation budget to 8%.  This has allowed us to conduct a risk analysis of 

the programs within the state’s energy efficiency portfolio, from which we found that we 

could conduct higher rigor evaluations on about 20-25% of the programs, and rely on less 
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rigorous studies for the majority of the programs where we did not need as reliable of 

findings.  At this budget level, we also are able to collect measure-level data to update the 

deemed database for a number of our higher-savings measures.   

202 

203 

204 

205 

206 

207 

208 

209 

210 

211 

212 

213 

214 

215 

216 

217 

Q. 218 

219 

Q. 220 

221 

222 

223 

With the Illinois legislation capping evaluation spending at 3%, few of the 

evaluation studies will have the resources needed to conduct rigorous program impact 

evaluations, and fewer yet will be able to be conducted so that measure-level deemed 

savings can be adjusted from a single program evaluation study.  Under these conditions, 

there is a probability that, as described below, the deemed values ComEd is proposing 

will be more accurate than the evaluation findings if the deemed values are established on 

already evaluated and refined deemed values from other states.  Because the evaluation 

budget in Illinois is limited, I find it likely that Illinois utilities will have to rely a great 

deal on using deemed savings, and focus their studies more on updating the deemed 

numbers than using higher rigor program evaluation-focused studies.  To cap an 

evaluation budget at 3% of the implementation budget and simultaneously ask that the 

evaluation studies be reliable enough to establish credible program net impacts and 

update deemed values, represents a significant challenge for our field in Illinois.   

Is ComEd’s proposed approach to annualize savings within a given Plan year 

appropriate? 

Yes.   Annualized savings, which attribute an entire year of savings to an installed 

measure no matter when that measure was installed during the year, is an effective use of 

evaluation resources, especially in light of the limited budget in Illinois.   (See direct 

testimony of Mr. Brandt, ComEd Ex. 2.0.)  Adopting an annualized savings approach 
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saves significant amounts of money in evaluation, program planning, and projection of 

cost-effectiveness efforts.   

224 

225 

226 

227 

228 

229 

230 

231 

232 

233 

234 

235 

236 

237 

238 

239 

240 

241 

242 

243 

244 

245 

During TecMarket Works’ work in CPUC considered moving to an evaluation 

process in which only actual delivered savings were reported by the month or by the 

quarter, and utilities began to experiment with recording and tracking quarterly savings 

by dividing their annual savings by four.  However, when TecMarket Works started 

projecting the evaluation efforts and costs of documenting only actual delivered savings, 

we soon realized that to do so would greatly increase evaluation costs for a number of 

reasons.  First, weather-sensitive measures would have required weather-adjusted savings 

calculations based on the time of year and the install date of the technology.  Likewise, 

the date on which a product is purchased or incented by a program does not mean that the 

technology is actually used at that time, meaning that evaluation efforts would have to 

focus assessment resources on when a product was actually installed and used by the 

participants.  In addition, projecting program enrollments over a program cycle is 

difficult, and even more so if a state is starting new programs in which it has yet to set a 

market presence or establish a delivery pipeline.  It became clear rather quickly in 

California that the state would have had to lower the program evaluation rigor level 

assignments and move to less reliable and more costly evaluation findings if it focused 

evaluation studies on achieved savings.  Thus, the decision was made not to assess 

annualized savings in both the program ex ante planning process and in the evaluation 

efforts.  In fact, I am not aware of any state that uses actual delivered energy efficiency 

savings in their evaluation effort or in their program ex ante projections.   
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C. ComEd’s Use of Deemed Savings 246 

Q. 247 

248 

249 

250 

251 

252 

253 

254 

255 

256 

257 

Q. 258 

259 

260 

261 

262 

263 

264 

265 

266 

267 

268 

Do you believe it is necessary for ComEd to propose certain savings values for the 

Commission to deem in its initial approach to EM&V? 

A. Yes.  This is a very good approach, and it is consistent with standard industry practice.  

Measurement must start somewhere, and ComEd has proposed a solid foundation of 

savings values built on reliable and repetitive evaluation results.  Over time, ComEd can 

adjust these values prospectively to apply in the future years of the Plan as the evaluation 

studies begin to show if adjustments are needed.  All states of which I am aware use 

deemed savings to project their program results, and then use evaluations to adjust these 

values going forward.  While states with high evaluation budgets can do this faster and 

more reliably than states with lower evaluation budgets, each state first begins with 

deemed savings. 

What is your opinion of the specific savings values that ComEd has proposed in its Plan? 

A. I have examined the deemed savings levels that ComEd has proposed in its Plan (ComEd 

Ex. 1.0) and in the direct testimony of Val R. Jensen (ComEd Ex. 6.0), and I believe they 

are a reasonable and reliable place for ComEd to start.  The savings values proposed by 

ComEd are based on California’s Database of Energy Efficiency Resources (“DEER”) 

values, which have a great deal of research behind them.  California has spent tens of 

millions of dollars on studies that were used to true-up deemed values to the point that the 

CPUC considers them reliable enough to use them (instead of program-specific 

evaluation results) as the primary program planning and review metric for $2.5 billion 

worth of program efforts.  In addition, the verification reports that are to be used to award 

incentive payments to the California utilities in 2008 and 2009 are based entirely on 
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deemed values.  In fact, based on my experience working in California, because high 

rigor approaches may not be possible for all programs in Illinois, I believe the better 

approach in Illinois is to rely on the DEER database’s savings values during the first few 

years rather than the evaluation results themselves.  

269 

270 

271 

272 

273 

274 

275 

276 

277 

278 

Q. 279 

280 

281 

282 

283 

284 

285 

286 

287 

288 

289 

290 

291 

In particular, ComEd’s values for non-weather sensitive measures seem to 

essentially match the deemed numbers used in California, and I would expect future 

evaluations to confirm that these deemed estimates are within the range of savings 

documented by the evaluation efforts.  I expect that most program planners and designers 

and evaluation professionals would come very close to these same numbers if they were 

to independently develop their own ex ante values. 

What is your opinion of the NTG ratio values proposed by ComEd? 

A. I believe that these NTG ratio values are appropriate and reasonable.  ComEd’s proposed 

NTG ratio values, which are described in the direct testimony of ComEd witness Mr. 

Jensen (ComEd Ex. 6.0), are taken from the deemed ex ante NTG ratio values used in 

California.  It is my opinion that these values are reasonable and accurate, and that they 

represent what we might expect the evaluations to confirm, if the three following 

conditions exist in the Illinois program’s NTG ratio evaluation calculations: (1) the 

evaluations count participant spillover as program-induced savings when the participant 

indicates that the program caused the non-incented action; (2) NTG factors do not include 

market transformation effects; and (3) the programs are operated in some way that uses 

program participation filters, which would be put in place to limit the participation of 

people or organizations who will take the program-covered action even if the program 

did not exist.  If any of these conditions do not apply to Illinois, then the NTG ratios in 
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the ComEd materials may need to be adjusted.  There would be a slight downward 

adjustment if participant spillover is not counted.  This is because there is some evidence 

that at least some of the California NTG ratio values include estimates of spillover.  

There also would be a downward adjustment if the programs do not use NTG operational 

filters to limit participation.  The filters basically are program terms and conditions that 

limit program eligibility and appeal to potential free riders.  Also, there would be an 

upward adjustment if evaluators included estimates of market transformation or market 

effects in the NTG ratio estimates. 

292 

293 

294 

295 

296 

297 

298 

299 

300 

301 

302 

303 

304 

305 

306 

307 

308 

D. 

With that said, it should be realized that NTG ratios also naturally evolve over 

time. For example, when compact fluorescent light bulbs (“CFL”) first came out they 

were expensive and few people purchased them outside of a program.  However, the 

market has slowly grown as greenhouse gas and energy efficiency concerns push the 

product in the market.  As the market moves toward higher levels of penetration of CFLs, 

and as prices continue to drop, we may see the NTG ratios for these products move 

lower.  Thus, the deemed NTG ratio values need to be reexamined every few years as the 

program evaluations and technology penetration studies document changes in the market 

adoption rates.  

“Banking” of Energy Efficiency Goals  309 

Q. 310 

311 

312 

313 

314 

Is it important for ComEd to have flexibility in its Plan? 

A. Yes.  The way in which results of program evaluation efforts track the progress toward an 

energy efficiency and demand response savings goal is somewhat unique.  Traditional 

programs designed to control energy generation, which can be controlled through a 

centralized function, are “top-down” technologies.  In contrast, energy efficiency and 
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315 

316 

317 

318 

319 

320 

321 

322 

323 

324 

Q. 325 

326 

327 

328 

329 

330 

331 

332 

333 

334 

335 

336 

demand response programs are “bottom-up” technologies.  That is, they start with 

individual participants, and their actual energy saving or power reduction potential 

depends on their ability to achieve their participation goals.  The market has to be made 

ready for these programs by establishing market networks, developing trade-ally 

relationships, acquiring program partners, and establishing communication channels that 

support the participation needs.  Moreover, the program spending streams must predate 

the energy acquisition stream in order to accomplish the market conditions that produce 

the savings.  All of these factors contribute to a lack of predictability in program 

performance, which in turn requires flexibility in implementing and managing the 

programs. 

Is program flexibility particularly important for new programs, like the energy efficiency 

programs that ComEd is establishing under its Plan? 

A. Yes.  As TecMarket Works has found in its work in California, new program-related 

market conditions can take months to establish.  Normally with new programs, we see 

what we refer to as the “hockey-stick” factor.  That is, the graph of the energy savings for 

a new program typically follows the line of a hockey stick.  The energy savings or 

demand reduction will stay relatively flat for an extended period of time, and then begin 

to ramp-up as the program becomes more and more effective over time.  Under these 

conditions, it is ideal for annual energy savings goals to be flexible enough to allow the 

programs to organize, start-up and establish themselves in the market.  Although 

subsections (b) and (c) of Section 12-103 of the Act establish fixed annual energy savings 

goals for ComEd’s energy efficiency and demand response programs, I believe that 
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337 

338 

Q. 339 

340 

341 

342 

343 

344 

345 

346 

347 

348 

349 

350 

Q. 351 

352 

ComEd should be permitted some flexibility within this framework to manage its goals 

over a multi-year period.   

Please describe the type of flexibility that you would recommend for ComEd’s energy 

efficiency plan. 

A. As described in the direct testimony of Mr. Brandt (ComEd Ex. 2.0), I believe that if 

ComEd exceeds its statutory goals for energy efficiency in a given Plan year, it should be 

permitted to carry over the excess amount of savings to count towards the following 

year’s goals.  This ability to manage goals over a multi-year period is known as goal 

“banking”.  Goal banking allows managers the ability to take into consideration the 

market conditions that might either provide opportunities to help programs accomplish 

their goals or act as barriers to the programs.  Having the ability to shift program 

approaches and resources to reach the end objective will help the programs succeed and, I 

believe, achieve the objectives of the energy efficiency and demand response initiatives 

in Illinois.   

Does this conclude your direct testimony? 

A. Yes 
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