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Abstract:  

Alex Papalexopoulos, born in Greece, discusses his professional career following completion of a Ph.D. in 

power systems in the Electrical Engineering program at Georgia Tech. He initially worked for Pacifica Gas 

& Electric Company in San Francisco. He explains that he formed his own company, ECCO International, 

Inc., in 1998 in response to the opening of wholesale power markets in California and elsewhere, as he 

and his colleagues recognized that market design would be an important new direction in power 

systems engineering. His company designed markets in fifteen countries. He offers that the US has the 

most efficient market design in the world, despite problems with decarbonization and renewables. He 

describes the Systems Engineering Group at PG&E and efforts to solve real-time optimization problems. 

He appreciates the diverse backgrounds of the team. He speculates that PG&E invested in R&D to 

address nuclear power and regulatory challenges. The group distinguished this utility from others. He 
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explains that, due to new objectives, market design going forward will be different from the approaches 

taken 20 years ago. He gives the example of the effects today on European markets of the 

Russia/Ukraine war and the need to protect customers from price spikes. He explains the benefits and 

shortcomings of zonal pricing and his more recent preference for nodal pricing, using the California 

market as an example. He discusses loop flows between European countries and the challenges created 

in zonal markets as a result. He references the role of energy traders in influencing market design in 

Europe. He discusses the role of Gazprom in European power markets. He speculates that utilities in 

Europe may game markets, but not to the extent that they will break the system.  He references Enron’s 

role in upending early markets in California. He discusses today’s challenges in market design and 

meeting the NERC standard for area control error (ACE), which now requires Balancing Areas to meet an 

ACE of zero at least once every ten minutes, but market clearing every ten minutes does not reflect 

minute-to-minute operations. The difference between market clearing and operator decisions create 

problems. He discusses challenges to investment decisions related to industry and regulatory structures 

but pinpoints the intermittency of renewables as the key to achieving NERC standards. He discusses the 

opportunities presented by artificial intelligence for solving increasing complex computations. He closes 

by encouraging engineering students to study financing, economics, and project management in order 

to be both problem solvers and advocates in the power industry.  

 

Note regarding Transcript and Timestamps:  

Timestamps appear in the transcript but may not align with the recording. Pauses and interrup_ons may 

have been removed, and the overall length of the recording may be reduced. 

Transcript: 

Jess Slater (00:00:35): 

This is Jess Slater and I'm conduc_ng an interview with Alexander Papalexopoulos on Tuesday, July 23rd, 

2024, at the Seable Conven_on Center in Seable, Washington. Daniel Molzahn will assist with the 

interview. Julie Cohn and Babak Taheri are also par_cipa_ng in this interview and may ask ques_ons. 

During today's interview, we are especially interested in your work on op_miza_on of power systems and 

how it later was carried forward into standard prac_ce in the industry. We are also interested in how this 

translated to your later work in compe__ve electricity markets. We'll begin with some introductory 



 3 

ques_ons and general background informa_on about you. Could you please describe your educa_onal 

background and your professional posi_ons in power systems? 

Alex Papalexopoulos (00:01:42): 

Okay. My first degree comes from Athens, Greece. I'm an electrical engineer. I came to the US, to Georgia 

Tech, where I got my master's and my PhD in power systems from the EE Department in Georgia Tech. 

Aeer my gradua_on, I moved to San Francisco from Atlanta, and I joined Pacific Gas & Electric Company 

in downtown San Francisco. Pacific Gas & Electric Company is the u_lity, the energy u_lity, for Northern 

California, based in San Francisco, California. I worked for PG&E in various roles, went up to senior 

director, for about nine years. And at that _me, it was the beginning of deregula_on in California, one of 

the first states in the United States to open up the energy system to a compe__ve marketplace. So, I 

decided to move on, leave PG&E, and start my own company. 

(00:03:11): 

It was not an easy decision. I had two young children, one at two years old, but my wife was very—

actually—persuasive that I should leave PG&E and start my own company. And that's what happened. I 

started ECCO in 19-, 1998, based in San Francisco, California. And the objec_ve of the company was to 

do market design in various jurisdic_ons. Star_ng from California, at that _me, all the markets were 

opening up—in Texas, in Pennsylvania and New York. And of course, interna_onal markets in Central and 

South America, at Western/Eastern Europe, and later Asia. My background is really op_miza_on. So, we 

are basically math people. And how lible I knew that basically all this background, 70-80% of our work in 

market design, is basically op_miza_on. That's what we do. So, I had built a group at PG&E; a very 

powerful group of about 30 PhDs in various disciplines, from sta_s_cians, mathema_cians, electrical 

engineers, economists. 

 

(00:04:43): 

It was a great group. We were kind of the brains of the company. But when the market opened, we had 

great opportuni_es. And I was hoping to get some of the people I work with in my group to come with 

me. Well, it didn't work this way. They said—everybody, I guess, was low risk—"If you're in business two 

years from now, we'll join you, but you go first.” That's what I did. And actually, it exceeded my wildest 
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expecta_ons. I mean, the company has grown. We have designed now energy markets in about 15 

countries. Of course, in North America, in the US, but also Central and South America, Western and 

Eastern Europe, and Asia. So, we have designed basically about 15 countries around the world. We're s_ll 

very busy. Right now, we're designing the energy market in Chile; so, going off to San_ago; the energy 

market in Denmark, out of all places; the energy market in Israel. 

(00:06:02): 

So, we visited, we had mee_ngs in Israel before the war, aeer the war, we're mee_ng in neutral places 

like Berlin or Vienna, nice places. So yeah, we're into market design for energy in many, many places. So, 

there are many differences. I strongly believe the market design we have here is the best in the world. 

It's the most efficient. We have problems with decarboniza_on and renewables, but nevertheless, it is 

the best market based on sound economic principles. Something we take here for granted is not granted 

for other places, especially Europe. Europeans are very—they don't really trust markets. They open them 

up slowly with a lot of rules, a lot of ac_vity rules, to try to contain the market. So, it's a very different 

structure, very different structure. So, the idea that you take one design from one country to take it to 

another does not work well. Each country has its own poli_cal, commercial, opera_onal constraints. It 

basically, I would say, "Poli_cs is the inner layer of the onion." We are the outer layer. We follow the 

principles that they give us, especially policy states or governments. So based on that, we build a design 

consistent with those principles. 

Julie Cohn (00:07:49): 

Can you take us back a lible bit to your disserta_on work and then your early work with PG&E? What 

were the op_miza_on problems that you were trying to solve? 

Alex Papalexopoulos (00:08:03): 

Oh, sure, sure. My PhD in EE was on energy modeling. A lot of op_miza_on work. We did a lot of 

soeware. It was great training actually. I have fond memories of the EE department of those days. And 

now I see that it is geqng bigger and bigger and bigger, is growing. So, it's great. 

(00:08:32): 

At PG&E, I thought, “I'm on top of the world. I have a PhD. I know everything.” It was a very sobering 

experience. Okay, let's put it that way, a very sobering experience. You learn certain things in school, but 
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basically you are naive about the prac_cal world. So, the group I joined, I was lucky, it was called the 

Systems Engineering Group. It's a unique concept in the industry at the _me. We did all the development 

internally, usually u_li_es being risk adverse. If they want something special, they go to a consultant or 

they go to a school or they—so they outsourced those things. PG&E had a different philosophy about 

this. They want to develop everything internally, and they had a very forward-looking CEO at the _me 

and build that group. I was lucky, I was one of the first ones to join that group when I graduated from 

Georgia Tech. So, we start solving real problems, op_miza_on problems. And I had the opportunity to 

work with people that were not doubles. They were not engineers. They were economists. They were 

opera_onal research people that have a very different view how to approach a problem. So, I learned 

from this experience very much, meaning that I realized that the best contribu_ons come from groups 

that come from different perspec_ves. 

(00:10:09): 

Because in school we’re all doubles. We've used certain things a certain way. But when you put in the 

group economists that challenge a lot of things that we take for granted or opera_ons research people, 

then, and math people, then you have basically a team that can tackle the problem from different ways. 

This was a very—I mean, a very important experience for me. So, we solved problems. Let me put it this 

way, some of the soeware we developed at the _me, aeer 30 years is s_ll in use at PG&E. I mean, this is 

amazing. We had the ability to hire people, young PhDs, in the following four or five years from schools. 

We developed—we were ahead of universi_es on neural networks and ar_ficial intelligence because we 

had a huge budget on R&D. Something that does not exist today. 

(00:11:10): 

Today with deregula_on there's no R & D, really, in u_li_es. So, it was a good _me for us to move on 

because we had millions and millions of dollars of R & D. That gave us the ability to hire people, keep 

hiring young PhDs. So, we had an ecosystem that was, I think, unique in the industry in the US. People 

recognized that. But aeer deregula_on, meaning '97, when we start to open up markets, great 

opportuni_es were created for us outside PG&E, and many of us did that, moved on. Some of them 

became professors; some of them started their own companies; some of them did other things with 

na_onal labs, so that group does not exist today. 

Julie Cohn (00:12:00): 
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So, do you know when PG&E created the group and what their mo_va_on was? 

Alex Papalexopoulos (00:12:07): 

Yes. The group was created—I joined the group, systems engineering group, in 1986, just when I got out 

of school. The group was created, I would say, three years earlier, I would say 1980, '83. So, I was one of 

the first. But then the group kept growing and growing. It had a lifespan all the way up to late '90. But 

then deregula_on in California, which was the first market that deregulated the energy business, the 

energy sector, the group basically, people moved on, and all of them have actually just made great 

careers. Yeah, they have done great in the industry. So, it was a great group; we learned a lot. 

Julie Cohn (00:13:01): 

Why do you think PG&E chose to invest in that group in the early 1980s? 

Alex Papalexopoulos (00:13:08): 

I believe the main driver was a forward-looking CEO who wanted to develop internal exper_se in various 

areas. And he thought a group like this would serve PG&E's interests very well. Back then, of course, 

we're solving different problems. Back then PG&E had problems with nuclear, nuclear issues. And there 

were a lot of regulatory issues. And the thinking was, if you develop a group like this, it will serve PG&E's 

interest in the long-term beber. 

Julie Cohn (00:13:52): 

And they were unlike other u_li_es? 

Alex Papalexopoulos (00:13:55): 

Unlike other u_li_es. There is no ques_on, unlike other u_li_es. So, I consider myself lucky that I found 

myself in the right place at the right _me at the right age. 

Julie Cohn (00:14:06): 

And the soeware that your colleague developed that's s_ll in use 30 years later, what did it address? 

Alex Papalexopoulos (00:14:15): 
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Oh the soeware we developed at the _me, as I was leading the group—and one of the soewares is 

related to predic_ons, short- or long-term, for the control center at the _me—to forecast the needs of 

the California system, of the PG&E system, for the next five minutes, the next hour, the next day, the 

next month. And based on that, you are doing scheduling. That's how you schedule your genera_on. 

Remember back then it was a cost-plus system. It was not an open market with offers, bids, and ISOs. 

PG&E manages their own system with their own resources. 

Julie Cohn (00:15:06): 

So those _meframes—five minutes, an hour, a day, a month—they're very similar to the markets, at least 

in Texas, right? 

Alex Papalexopoulos (00:15:15): 

Oh, they are. Similar everywhere. 

Jess Slater (00:15:17): 

And is that because those were the increments of _me that your group, or a group like yours, decided to 

use earlier, or—? 

Alex Papalexopoulos (00:15:25): 

That's a great ques_on. The market design—for sure now, but even when we started—we tried the best 

we could to emulate real-_me opera_ons. The markets always need to support real-_me opera_ons. So, 

it's not accidental that we have a real-_me market for five minutes, day-ahead market, and so on. 

Because basically we emulate how the operators operated the system for a long _me. And that's what 

we start doing. And that's what we do even today. But of course, today there is a major issue that—I 

thought it would be out of business by now—that we have all these markets done, and that's it. We're 

back on the drawing board in some sense, because of decarboniza_on. The old conven_onal assets—

fossil power plants, coal power plants, gas power plants, and so on—they are on the way to be replaced 

by renewable energy. 

(00:16:43): 

Renewable energy will be the dominant asset in the future. Which is good. It's clean. But for us, it 

creates huge problems, because it's weather sensi_ve. It's not like a gas. You have the fuel there that—
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you're dispatchable and it's great. Renewable—I mean, you have solar when the sun shines, and when 

the wind blows for wind farms. And when these condi_ons don't pan out, you don't have the renewables 

you expect to have. And that's a huge problem. Today, for example, in Europe, the last two weeks, 

there's no wind. That's the weather. As a result, the renewable energy in the system has been 

diminished. As a result, you don't have enough genera_on. As a result, prices have gone through the 

roof. They're hiqng the cap. So, we're moving to a weather-sensi_ve system, we need a new design, and 

we need new models and new soeware. And this has given us, boy, this will be going on and on for 

another, God knows when, another 10-20 years, I guess. So, our markets are in turmoil, basically, 

because the way we started the markets is for one simple reason: efficiency.  Economic efficiency for 

opera_ons and investments, that was the only objec_ve. 

(00:18:24): 

Now we are asking for markets to do much more. For example, they need to deal with decarboniza_on. 

That's a huge objec_ve. We're asking the markets to be fair, what we call energy democracy, because, as 

you decarbonize, we have seen that poor communi_es are being disadvantaged. So, there are policy 

objec_ves how to deal with that. Well, it's such a big objec_ve to put on the markets. So, the markets 

today have to deal with many objec_ves we didn't have 20 years ago. 

Julie Cohn (00:19:12): 

Do you think that your approach to tackling that will be different in kind from the way you've done it for 

the last 30 years? 

 

(00:19:20): 

Absolutely. And the driver for this actually is not coming from the US. It's coming from Europe. The 

reason is that, as a result of the war in Ukraine, with the gas sanc_ons—the energy markets in Europe 

were designed—five, six markets in Europe—for several countries in Central Europe. In South Europe—

they didn't have enough assets because of gas sanc_ons. The gas, the prices went so high in the trading 

floor, in the Dutch exchange. So, if the gas prices were so high, there was a domino effect in electricity 

prices that went very high. That created a huge poli_cal problem in Europe, because the model there is a 
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lible bit different than what we have here. It is closer to what happens in ERCOT: wholesale prices are 

reflected in the bills of end users. 

(00:20:35): 

So here you are, an Italian pensioner in Milan, you have a pension of 15,000 euro. You are geqng a bill 

every month of a hundred euro, for your energy bill. And now you start geqng bills, which, a thousand, 

every month, you cannot pay. So that created millions of delinquent accounts, millions—many 

companies went bankrupt. So, it became a huge poli_cal issue. And the governments intervened with 

subsidies, tried to support end users and small businesses. All countries, especially the south, Italy, 

Greece, Spain, Portugal, but even the north, Germany, they spent billions of dollars to subsidize the 

higher bills for their users, because the wholesale prices went very high. So, we have embarked on a 

major effort to redesign the market. Europeans call it market failure. I don't like the word "market 

failure," but in some sense it is a market failure. 

(00:21:48): 

What do you do in those situa_ons? Because we may have more of this in a renewable-based system. So, 

we are back on the designing phase to put new elements there, with emphasis now for consumer 

protec_on. Consumer protec_on becomes a big major objec_ve of the new energy market design. Here 

also, we saw prices going up, but not much, maybe 10-15%. So, people didn't feel it because they pay 

the u_lity bill with the u_lity, and the u_lity absorbed that varia_on in the short term. In the long term, 

the u_li_es around the country, they go to the regulators, and they ask for an increase, but—so I expect 

prices will go higher here to end users but will not see the chao_c situa_on that we saw in Europe as a 

result of the energy crisis. Because here we don't really have an energy crisis. We have problems, but I 

don't think there is to a level to call them "energy crisis." 

Jess Slater (00:23:02): 

Dan, do you have any ques_ons? 

Dan Molzahn (00:23:06): 

I have lots of ques_ons. So, one is, I think the most relevant for what we've talked about so far is: you 

men_oned how policies, government policies, really affect the market design, especially in different 

countries. And I know one that—I think it was maybe you I was talking with about this previously—was 
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about Germany, and how you had Western and Eastern Germany, and the Germans wanted to have one 

node in their systems so that you didn't get price differences between west and east. And that obviously 

has a really large impact on how you run a market, if you have everyone sort of par_cipa_ng as if there's 

one bus in the system. And so, I'm wondering if you could talk about that example or other examples of, 

maybe anecdotes of how policies and policymaker's choices have impacted the development of the 

markets that you've worked on? 

Alex Papalexopoulos (00:24:02): 

Sure. Great ques_on, Dan. Let's start from California. Let's, I'll get to Germany, but let's start from here. 

California, we started a design that did not include the grid in the clearing. It's like trying to solve a 

transporta_on problem. You take into account the cars in the highway, but you don't take into account 

how many lanes you have, that you create conges_on. The equivalent—all the markets in the US started 

from a zonal system, as we call it. California was three zones. The northern zone, central in central 

California, and then in the south, three zones. So, in other words, what happens within the zone, the 

markets have no visibility. In Northern California, there's one zone. What happens within the zone, the 

market operators don't see it when they run the market. The same thing was in Texas, and in the East. 

We thought, and this now turns to be an academic fallacy— 

(00:25:23): 

Excuse me, Dan. There was a professor from Harvard that told us it's okay, we may need to go in phase 

two on this. But the idea was to keep the market simple, simple enough for trades. Don't put all the 

physical constraints of a huge grid into the clearing. That was wrong. And in—for some people—some 

people believe, I happen to agree, but hesitantly, I have concerns that the energy crisis in California with 

Enron in 2000, 2001—one of the reasons of the crisis is this model. In other words, we didn't have 

visibility on an individual generator basis. We had visibility in three points: Northern, Central and South 

California. Traders are very smart people, and they took advantage of that, and they manipulated the 

market. That's the bobom line. And they extracted billions of dollars from the consumers. Okay? So 

clearly—and I have wriben extensively in support of the zonal model, but aeer so many years now, I 

know that those papers are not really useful. 

(00:26:58): 
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They are on the wrong side of history. Okay? So, we moved to nodal, meaning that FERC played a cri_cal 

role, our federal regulator, for all markets to move to nodal. This started in the east and then slowly 

moved to the west. So, all the markets in the US are nodal markets, meaning, that when you clear the 

market, in addi_on to the offers—supply/demand, you have all the constraints of the grid. So, the 

problem is very complex now, as you understand. As a result of that, every node has a price. In other 

words, the price in Northern California is very different than the price in the LA Basin, and it should be 

different. So, there is huge price fragmenta_on, you can say, or differen_a_on, from node to node. Now, 

generators see those prices at their loca_on, but it's a poli_cal issue to expose the loads to those prices. 

(00:28:11): 

And I remember back then, when we were designing the market in California, the mayor of San 

Francisco, the famous Willie Brown, probably, I don't know if the name, he sent a leber to the CEO of the 

Cal ISO, I saw, over his dead body, will allow nodal pricing for the ci_zens, ratepayers, of San Francisco. 

Why is that? Because San Francisco is an electric island, needs power from outside. It's an electric island. 

Because of these condi_ons, the prices in San Francisco are three _mes higher than the prices outside 

San Francisco. So, if we expose the ratepayers to prices, the true economic prices, the ratepayers should 

pay much more. Now, one can say, "Okay, the u_lity can develop hedging instruments, not to expose the 

retail ratepayers to those huge prices." The fact is that when we say "nodal," we mean, “for generators.” 

For loads, we have big zones that we socialize all the prices. 

(00:29:28): 

So, the price in San Francisco is the same price—let's say in Oakland, or in other places, but if you follow 

accurately the economic model, I need to pay much more. This is true everywhere. So that's California. 

ERCOT the same thing. Back in 2005, 2006, ERCOT moved to nodal. We moved to nodal the same way. 

The east moved a lible earlier. But we have preby much a similar model in the US. Europe will be the last 

con_nent to move to nodal. For example, markets we are designing now in Central and South America, 

they are all nodal; they really believe in the US model. But go tell this to the French or the Germans? No 

way. So, going back to the original ques_on, Germany is a big country; there is one zone. 

(00:30:30): 

In other words, the price in Northern Germany that you have all the genera_on is the same with the 

price in Southern Germany, where there is all the load. But if you have no doubt, the price in the north 
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should be half of the prices in the South. But this is part of the industrial policy of Germany, that 

basically they subsidize their industries. Because Germany is an export country, and all the business 

model they have as a country is expor_ng machines or expor_ng cars. So basically, they follow a very—

they do their policies based on subsidies at the expense of residen_al customers. So that's a—that's 

going back to the poli_cs policy. So, during the energy crisis, for example, if Germany had—no doubt, the 

model we have here, the prices in the north would be half of what they are now. 

(00:31:33): 

But so given that it's the biggest country in Europe, it has the—is the main driver of the economy. They 

have the most influence in the design of the rest of Europe. But if you talk to the neighbors, let's say, 

Czech Republic, Poland—we have designed a market in Poland. Poland, on the east, they have an enemy, 

Russia, and on the West, they have Germany that is very big on renewables, and they have offshore wind 

in North Sea. But as it comes down in the middle of the night, it does not go to south of Germany. It goes 

to Poland, because the grids are interconnected. And so, you have huge loop flows, and German power 

creates reliability problems for Poland. And the rela_onship is not very good, electrically speaking, not 

poli_cally speaking, electrically speaking is not very good. So, they want to go nodal, but the Germans 

have an influence on them, and they try to slow them down. 

(00:32:45): 

So, the same thing with the French. These two countries, I don't want to go too many technical details, 

given their geographical posi_on, they take advantage of that. They rely on the neighbors to solve their 

security problems. And that makes their neighbors not very happy. Okay? So, I try to push the nodal 

model in the South. I have support for example, Italy. Italy has five zones, which is progress. Greece has 

one zone. We try to put two. And the Germans say, No. One zone. Spain and Portugal have one zone. 

They need to go to many more zones before they go to nodal. So that's where the policy and the 

regula_on comes in. We take this as a given. They tell us, forget it, one zone, the whole country of 

Germany. And based on that, we built the models. But if they tell us, “Implement a US type of model 

with nodal”—a different regula_on—then we do what we have done here in the US, which is a much 

more efficient model. 

(00:34:01): 
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So that's where policy comes in. That policy is a big deal, is the most important thing in market design 

based on policy. We do our market design. And this is one area that clearly policy has a big impact on 

market design. There are many others too. For example, renewables. How you will pay for renewables. 

That's a major area that has to do with regula_on. I believe now that we don't need to have subsidies for 

regula_on for renewables. They can make it on their own. But every _me we try to propose to treat 

them like everybody else, of course, you have strong lobbies from the renewable industry. Many of them 

have poli_cal influence. So, we s_ll have some form of subsidies. 

Jess Slater (00:34:59): 

Dan, do you have any ques_ons? 

Dan Molzahn (00:34:59): 

I've got lots of ques_ons. That's super fascina_ng, Alex. I really appreciate it. And I know that's 

something we've chabed about a lible bit before, but it's great to hear the more expanded answer. 

Another ques_on that your discussion brings up is, so you had men_oned loop flow issues. And, going 

through, German wind through Poland, and same in France and their neighbors. So how do you explain 

this, what's really a preby engineering technical concept of loop flows, or other related preby technical 

concepts, to economists and policy makers and the folks that are making decisions about this? How does 

that go? How do those conversa_ons go? 

Alex Papalexopoulos (00:35:52): 

The conversa_ons here, you see, we are one country, so it's easier to have these discussions. And you 

have these forums with the federal regulators, who express our opinions. There's all the ISOs go to those 

who have mee_ngs. We discuss it. Even though they have different interests, generators from the loads, 

nevertheless, the problems I see here, they are difficult, but they are not so intractable, like in Europe. In 

Europe, we need to go to the basics. Who is driving the bus? Whose influence really says that's what 

we'll do? In the US, the whole concept of opening markets came from industrial loads. This was a driving 

force in say, California. California has a nice climate, has good schools. Many companies like refineries, or 

PMW, or other big industrial loads, they were going to the governor. 

(00:37:01): 
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They were saying: “We like California, we want to invest here, good schools, good people, diverse 

environment, but your prices are very high, so we'll go to Nebraska.” So that was the beginning of 

opening up the markets, the industrial loads. The industry was a driving force that influenced the 

poli_cal system and policies. In Europe, it's not the industrial loads, it's the traders. So, if you ask me who 

is the block of power that really influenced the poli_cians of the design, is the EFET, E-F-E-T, European 

Federa_on of Energy Traders. When I give presenta_ons in a European seqng, there are 200 people. I 

know very few. But I see the resistance in what I'm saying, from three tables down there; I don't even 

know who they are, but I know they are traders. I know they're traders, because other people come and 

tell me later—ISOs, TSOs, even regulators, the Italian regulator, the Beijing regulator: “Oh, we like that 

stuff, we need to implement the US model.” 

(00:38:16): 

But where is the problem? The traders. The traders, especially German traders that, they drive EFET, the 

European Federa_on for traders, are basically the block of power with most influence in the poli_cal 

system. And a US system is not perceived—that maximize their profits. Because if the whole country of 

Germany is on node, you can do a lot of games below their radar screen that are not visible to the 

operator. Here, we cannot do that. We have visibility to the lowest possible point. So, our markets are 

more robust. Clearly, you cannot make a killing as you—traders do in the European markets, but it's a 

much more sustainable market. So, this is one of the key reasons, I think, because they ask me, people 

know what is good. I mean, engineers, economists, academics, I talk to many European academics, they 

know that this model is the best. But when you go to the CO level, nothing goes in that level. They say, 

“Forget it, this is the model that is good for us.” So, it's an old boys' club. You can think of it that way. 

Julie Cohn (00:39:46): 

Do you think there's also a difference in sort of a longer historical culture of energy abundance and 

access to cheap energy here that was never the case in Europe? 

Alex Papalexopoulos (00:40:05): 

Not so much. Europe, especially Germany, who is the local locomo_ve of the economy, had access to 

very cheap resources for 30 years. The Russian gas, whole business model of the country of Germany 

expor_ng cheap products in the en_re world, is cheap energy sources, basically, gas, oil through 

pipelines from Russia. But what happened two years ago, with the invasion, this world is over. Right now, 
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Germany is in recession. Really. They need to change their business model. Now they suffer from lack of 

resources. They try to get resources from—expensive resources, like LNG, from the US; a lot of our gas 

goes through tankers to Germany and to Europe—they try to sign contracts with Norway and Qatar and 

Middle East and US, because they are now—they're lacking many resources; there's no ques_on. But 

before the war, they had access to very cheap resources. 

(00:41:24): 

Gazprom had basically conquered the en_re Europe. I have gas producers in Greece who are my clients. 

Fiey percent of their gas comes from Gazprom. So, when the government said: “Stop it, we'll not buy 

anything, we have sanc_ons, we follow the sanc_ons,” they didn't like that at all. They said: “We have 

very good rela_onship with Gazprom, we need our gas at those prices.” So, they had long-term 

rela_onships with Russia, and it was a shock to all gas producers in all European countries to pull out 

from that model, from Russian gas. So now it's a different situa_on. I agree. But before the war, they had 

access to cheap resources, especially gas and oil. 

Jess Slater (00:42:16): 

Oh, yes. So, you were speaking about how like places like Greece and in Spain and Portugal, that they 

had one zone and they've been very defined in not wan_ng to expand that. Like in Italy that has five 

zones. And so, I'm curious, what role does public percep_on play in the development and acceptance of 

new markets? And what strategies do you think could be used to engage communi_es effec_vely to 

develop it to that; that you say would be beber? 

Alex Papalexopoulos (00:42:42): 

Public percep_on, that's a big deal. Okay. Our markets—given the decarboniza_on efforts and the 

renewables and so on—our markets are under aback because they are not adjus_ng fast enough to the 

new energy mix. And we're trying very hard. We have many products in Europe, as I said before. Our 

new objec_ve is customer protec_on, consumer protec_on. If the prices go very high, what do you do to 

develop ac_vity rules to mi_gate those high prices? So, the public percep_on is the following: Many 

places don't like nodal, because if they are in high congested areas, they will pay more. And they like a 

socialized bill that everybody pays the same, as long as they say you can implement anything you want, 

but I don't want to pay more. That's the key thing that I'm hearing from many public groups, because 

when we do market design, basically we have a stakeholder process, and everybody comes to speak. 
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(00:44:04): 

It's a democra_c process, but it's messy, because how you can compromise all these different views? But 

the fact is the public, especially in Europe, because prices are very, very high, it has become a huge 

poli_cal issue. And poli_cians, if I give you quotes from the prime minister of England, or the chancellor 

of Germany, you won't believe they start abacking the market design. And they know nothing about the 

market design, but they say: “Oh, it's the cause, why the prices are so high.” Because really the poli_cal 

system and the consumers like markets when the price are low. When the prices are high, they don't like 

markets. But when the prices are high, they tell you something. They tell you that, there is a scarcity, 

there are problems, you need investments, but in our industry, the investments are long-term, cannot do 

it in six months or a year. 

(00:45:14): 

So, the current construct in some sense is under aback. Less here, more in Europe. But here too, we 

need to make changes to protect the consumers. That's the—so efficiency remains a goal, but energy 

fairness, it's also a very important goal. Just to tell you the impact of the energy crisis in Europe, it 

resulted in different governments. In elec_ons with different governments. Sweden, socialist country for 

50 years, they have an almost fascist government, far right party. Italy, the same way. And one of the 

reasons is the energy crisis. People say: “The system is not working for me.” They start from infla_on, 

high food prices, and next they go to high energy prices. These things go together. So, they say, in France, 

they had an elec_on, the far-right party came first in the first round of elec_ons. 

(00:46:25): 

Why? You ask the average French person will tell you, the system is not working for me. Infla_on, food 

prices are so high, energy prices are so high. So, they put them together. So that's the percep_on of the 

public. So, we definitely need to do something. We have some ideas. We are—actually, I'm trying to 

present those ideas here too. Even though our markets are much more calm and they work as expected. 

But the day will come here too, that the bills will go much higher because of the decarboniza_on. 

Somebody has to pay for it; somebody has to pay that. We need to invest in infrastructure so much to 

bring renewables from Southwest to California. Now Europe is a much bigger problem: prices are much 

higher than they used to be, and people are complaining. 

Jess Slater (00:47:31): 
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Do you have a ques_on? 

Babak Taheri (00:47:32): 

Yes. So, you said the zonal model caused a problem in the US in early 2000, right? 

Alex Papalexopoulos (00:47:38): 

Yes. 

Babak Taheri (00:47:38): 

And that was the reason you moved to the nodal model? 

Alex Papalexopoulos (00:47:41): 

Yes. 

Babak Taheri (00:47:42): 

Is it possible it'll happen similarly in Europe, because they're already in the zonal model, like the said 

problem? 

Alex Papalexopoulos (00:47:47): 

Yes. On this side of the pond, we market designers were making bets when the European model will 

collapse. So far, it has not happened. It happened in California in 2000 with the Enron crisis. Why? We 

are always wondering why this does not happen in Europe. I think I have an explana_on, I'm not a 

hundred percent sure, but clearly, if that model was here, it will be imploded in six months. The reason is 

that in the US we diversify our system, and we force u_li_es to sell their genera_on to traders at third 

party genera_on companies. In retrospect, if I re_re, ever re_re, I'm going to write a book, "Lessons 

Learned and Things to Avoid." Forcing u_li_es to sell their genera_on in order to reduce the market 

power to third par_es, I think it's part of the problem. 

(00:49:13): 

In Europe, they didn't do that. It's the right thing to do to create compe__on, create many players. You 

force them to—like in PG&E, we solved all genera_on. That happens in the rest of the country. In 
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retrospect, I don't propose this now to other countries. I want the u_li_es to stay the way they are and 

have other mechanisms to do market monitoring and monitor their behavior. Don't force them to sell 

their genera_on. So, in Europe, this has not happened. The short answer in my mind is that u_li_es have 

this sense that, of course, they want to make money, but because they are regulated—again an old boys 

club—they don't want to break the system. In other words, the market is gameable, but they don't game 

it too much. 

(00:50:22): 

Do you follow? If you have Enron in Europe, it will break the system in no _me. But this is not happening. 

We see games, but they are manageable. And we don't see really taking advantage of those loopholes 

like our traders took advantage of our markets here in California, in Texas, in other places. That's how we 

move to nodal. Because here, if I'm a trader, it's my fiduciary responsibility to maximize my profit. And I 

treat energy like any other commodity like soybeans or tomatoes. Even though energy is not really 

soybeans. It affects the life of seniors or people, older people, poor communi_es. But our traders really 

treat energy like a commodity. Maybe you want to see that movie, "The Smartest Guys in the Room." 

Okay. There's a book on that too, with Enron. But in Europe, this is not happening because u_li_es 

maintain their structure. They are independent generators, but the u_li_es maintain the integrated 

structure, genera_on, transmission, demand, as an integrated u_lity. And that puts, puts the brakes of 

breaking the system. I don't know if that makes sense. But for many years, we're making bets in the 

highest level here among our designers, when the system will implode, because it's gameable. But it has 

not happened yet. 

Jess Slater (00:52:08): 

Dan, do you have any ques_ons? 

Dan Molzahn (00:52:09): 

I always have more ques_ons for Alex. One—I guess, follow up on this is, you seem very confident in the 

markets in the US? And yet there's s_ll, as far as I understand, there's s_ll differences in the modeling 

and market structures of how we do the market side of things. And then, you go talk with the 

operators—we were talking with some of the operators earlier today, and how , when there's problems, 

how they implement fixes doesn't always match what the market was doing—and so, I'm curious, is 

there just—maybe this is somewhat of a specula_ve ques_on; I'll ask the historical ques_on first—as you 
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were thinking through the market design process, how did you iden_fy which of those dis_nc_ons were 

sort of okay? The operators are going to do something, the market will do something else, but it's close 

enough, versus, this is something we really—obviously nodal prices were something that you iden_fied 

as "this is really important to capture the physics very well,” so how did you iden_fy these are the pieces 

that we needed to model accurately? And these are the pieces that don't necessarily need to be brought 

into the markets at some level of detail? 

Alex Papalexopoulos (00:53:33): 

I s_ll believe our markets are the most efficient ones, but because of the massive penetra_on of 

renewables, we have many problems in our markets too. But our problems are not deal breakers. We'll 

solve those problems. We have FERC. FERC has all these mee_ngs. There is a process. We bring the 

problems to FERC. There are different associa_ons. If you want me to kind of men_on [a] few issues that 

I think require immediate aben_on for the security of the system, let's say, that the system doesn't 

break, is the real-_me market. The real-_me market that operators deal with on a day basis, a daily basis. 

It has problems. The problems start from the fact that renewables are so uncertain that when we clear 

the market 10 minutes before real _me—in those 10 minutes, a lot of things can happen:  uncertainty, 

forecast errors, cloud cover comes—the signal that has been sent to the generators does not reflect the 

minute-to-minute actual opera_on. 

(00:54:50): 

That devia_on is geqng bigger and bigger with the result that ISOs now, and u_li_es fail to meet NERC 

standards. Because those errors reflected what we call the ACE of the system, that should cross zero 

every 10 minutes. And ISOs are not able to do that. They are asking for NERC to relax those 

requirements. So, in real _me, there is definitely a discrepancy between markets and opera_ons. So, 

operators will do whatever they need to do to operate the system, and they will deviate from the market 

results. When markets deviate from opera_ons, it's an issue of concern, because that's, to me, a metric 

of success: that the market should give you results that are consistent with the opera_ons. 

(00:56:04): 

Because if the results are different, the operators will neglect the market results and do whatever they 

want to do, manually, to keep the lights on. So real-_me opera_ons is a big deal, is an issue that I have 

pointed in many forums that we need to deal with it. And we need to have a process. Even today, there 
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was a market design commibee that I brought up these problems, and we start their working group with 

different ISOs, to start kind of deba_ng how to solve this problem. There are also problems with 

investments. The markets, even in the US, say, California, 2000 hours a year, prices are zero in the middle 

of the day. You have so much solar, solar is a zero marginal cost asset. So, the price of the market is zero, 

and then in the evening when solar goes away, the prices are very high at the cap, $200 from zero. 

(00:57:11): 

Now if you have six hours, zero price, what does it do to gas producers that. They depend on that; that's 

their livelihood. So, there is a real problem with pricing, and we're going to keep gas for many years to 

come, because we need it as a transi_on fuel. It competes with solar, with baberies, and so on, but we 

need gas. But if eight hours a day, the prices are zero, we have done studies for gas producers that 

they're going to sell it because they cannot afford it. And then a hedge fund wants to buy it. And when 

we do simula_ons for the next 30 years, the money is not there. So, they say: “There's no sale, we're not 

buying.” So, we need to avoid that. And the solu_on to avoid that is to build beber capacity markets. For 

example, ERCOT does not have a capacity market.  

(00:58:12): 

ERCOT is—we designed the market in ERCOT. ERCOT is not under federal jurisdic_on. It's the "Lone Star." 

It has its own PUC. They don't want a capacity market. And it's—they're very ideological about that. 

Texas is a very ideological state. They say: “We don't want a capacity market, that's state aid, our energy 

markets work well, we don't need the capacity market. Well, look what happened in February 21 with 

the polar vertex. What happened? The market collapsed for a week. So, do they need the capacity 

market? They do. But they s_ll don't want a capacity market. So, capacity market, to me, second in the 

least, that we need to improve for investments that keep gas around for a long period of _me. I would 

say 20, 30 years un_l we become a pure renewables-based system with baberies, and demand response, 

and so on. 

(00:59:13): 

But for now, we need it. So, investments is a big issue. Do people invest in gas now? There are poli_cal 

issues. I don't see many investments. I see a lot of investments in the—close to the customer with 

rooeop solar, wind, baberies behind the meter. So, the ac_on has moved with distributed energy 

resources close to the customer. So, distribu_on markets now become very important, but I s_ll believe 
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that we need to pay aben_on to the investment problem. And the third problem is infrastructure. The 

US system is very weak on grid investments. And there is a reason for that, because, for example, the 

u_li_es in Europe, they are state-owned. As state-owned, they invest, and they pass these dollars—

<audible sneeze> Bless you. They pass this cost to the rate payers. Here, our u_li_es are private-owned 

companies, so they are very careful when they do investments; they're very careful. 

(01:00:26): 

So, we have advanced soeware to protect the system, and we put dollars on the ground for investments 

rarely. We have an op_mal system, but we are always teetering at the end of the cliff. That's the thing. 

So, we're very good in soeware that—we're very good in methodologies, much ahead of Europeans. 

When Europeans have a problem, they do another investment. If you talk to the French, they will tell 

you, okay, if I need a good investment, I build another line. We don't do that here. We're very careful. 

And I think this has to do with the jurisdic_onal split between federal and state.  Federal government, 

FERC can tell you, okay you get a permit to build a line. But it is the state that determines the cost, who 

pays, who are the beneficiaries. So, there is a jurisdic_onal split. And u_li_es are very careful how they 

navigate this complex regulatory construct. 

(01:01:39): 

And we don't see many lines going across states. Let's say I want to move—in other words, I want to 

build a highway system in the US for high-voltage transmission lines. But the way the poli_cs work here, 

a city council member in a small town in Montana can stop a line that is good for the en_re country. You 

know what I'm saying? So that's a jurisdic_onal split. So, this model that worked well for a hundred years 

in the US, with the state power of the states, encroachment of the federal government to the states, all 

this, it worked well for a hundred years, but now our problems are na_onal, and I want the federal 

government to have more say in those investments. Because we need great investments. And if you look 

at every ISO, they have a huge budget for investments. Who is doing it? FERC is coming out with new 

orders about infrastructure. They came out with FERC Order 1920, and so on. But we'll see how it will 

work out. The point is infrastructure investment is a big deal in this country. 

Julie Cohn (01:03:00): 

If u_li_es are asking NERC to relax standards around ACE, what would that look like? 
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Alex Papalexopoulos (01:03:10): 

Well, it's a great technical ques_on. NERC has put those standards, so each ISO and balancing authority 

will not lean too much on the neighbors, right? They need to balance their own resources. So, they say 

this error—which is the frequency error at the interchange—error together make the ACE, it moves up 

and down, but it should cross zero at least once every 10 minutes, meaning you are balancing your 

resources. Right? Now, if we relax this, to me, it's already relaxed crossing zero every 10 minutes, it's 

already relaxed. Now, if you go to relax even further, that means we're moving into an unstable system 

where balancing authori_es lean more and more on neighbors through interconnec_ons. There is a 

point that this can create a domino effect. The system becomes more unstable, riskier to operate. 

Julie Cohn (01:04:23): 

Do you think it would open the door to more cascading failures? 

Alex Papalexopoulos (01:04:26): 

Yes. And we—I don't want to go there. All I'm saying is that we need to find solu_ons to those real 

problems. Right now, I know balancing authori_es have a hard _me mee_ng those NERC requirements. 

And the key to all this, the problem, is the intermibency of renewables. 

Jess Slater (01:04:49): 

I had a quick ques_on. Obviously, you've been speaking about this throughout the interview, but I 

wanted to ask more specifically, see how you would answer: what poli_cal, social, or economic factors 

do you consider the most cri_cal in the decision-making processes for implemen_ng renewables in 

today's markets? 

Alex Papalexopoulos (01:05:06): 

One thing that we want to do with renewables, first of all: get rid of the old regime with subsidies. 

Subsidies are conten_ous. The markets, some of these technologies are very mature and they can start 

on their own and compete like anybody else in a marketplace. One thing that I think is important that, 

we don't have much of it, is increase the number, develop the condi_ons for what we call PPAs between 

renewables, power purchase agreements, long-term power purchase agreements for 20 years with 

industrial loads, for example. So, if I'm a renewable investor, I can go to the bank, and let's say I'm going 
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to finance my project. I have a 20-year contract with this refinery. So, I'm a big advocate of developing 

the market condi_ons to enable PPAs, physical and financial, between renewable investors and 

renewable owners with industrial loads. To some extent. This is happening with the big tech companies, 

Google, Amazon in California, and so on and so forth. But I want this to go all the way down to medium 

sized loads to have their own. And that's a great way to decarbonize the system, giving incen_ves now to 

renewables to have those deals so they can finance their projects. So that's an important policy 

objec_ve. 

Jess Slater (01:06:54): 

Thank You. Do you have a ques_on? 

Babak Taheri (01:06:56): 

Yes. So, you men_oned forecas_ng, and that was like causing a problem between the market and 

opera_on side. How do you see the impact of AI in markets, and if you're using it and— 

Alex Papalexopoulos (01:07:09): 

AI. Actually, I have been working on this through another company. I have—it's a controversial issue. 

From one perspec_ve it's expected to solve many problems, forecas_ng problems, predic_on problems, 

can do beber diagnos_cs, improve maintenance, improve reliability. This is great. But there is another 

nega_ve side to that. And the nega_ve side is data centers. Data centers will prove to be one of the most 

intensive energy loads that we have. Those data centers that—you need to build AI with the microchips. 

These data centers will create huge energy problems. Now, in other words, the flat in the Western 

world—the consump_on profile is preby much flat. One percent. In the western world, there's not much 

increase of load. With AI, the expecta_on is that in the next 10 years, the load will skyrocket the 

demand. That will create problems for decarboniza_on. How we deal with data centers? I have mixed 

feelings about this. Who is building data centers? Google, Amazon, those type of companies, right? How 

they do it? They don't trust the u_li_es, they go now directly, they bypass the system, and they sign 

deals with nuclear power, as we speak. 

(01:09:09): 

I don't want to men_on names, but one of these companies has signed a contract with a nuclear plant in 

the east, plant in the east, for 340 megawabs with provisions to expand to 900 megawabs. That's a huge 
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power to serve the data center. It's clean energy, will feed only the data center. But where is the nega_ve 

problem? By signing a contract, let's say Google, for a data center to get power from the specific nuclear 

plant, 900 megawabs, that means this nuclear plant is out of the market. What does it mean, it's out of 

the market? The prices will go up for the rest of the customers. So those companies, talking about 

energy fairness and energy democracy, decarboniza_on can work to the extent the prices stay 

affordable, the system stays reliable. If the prices go very high and people have blackouts, they will not 

go for decarboniza_on. 

(01:10:19): 

So, if I'm Google, and I have the deep pockets to sign bilateral contract with a nuclear power plant to get 

power for my energy needs of the data center, and I take that nuclear power plant out of the market, the 

rest of the market will suffer. Prices will go up. It will create scarci_es. And in addi_on, Google, say—I use 

that name, but there are others—that they use the current infrastructure, that they avoid to pay what 

the rest of the people pay. There is something in the books right now. It may be public, but I don't want 

to go into more details. And we see more and more of these. I see the people who build the data centers 

to bypass the system and sign directly PPAs with nuclear power. 

Babak Taheri (01:11:14): 

Actually, that problem's already happening in the east. I know data centers is—right now, 8% increase of 

the load in Northern Virginia just because of data centers. 

Alex Papalexopoulos (01:11:24): 

Yeah, exactly. This will keep going up. So going back to AI, it's a blessing. It can solve many problems 

beber than probably we can. It can help the markets and so on. But there is a nega_ve side. The nega_ve 

side is to build AI and build those data centers; the load will increase a lot. We don't know how our 

markets will react. And then on top of that, having these big companies taking nuclear power out of the 

market, that will disadvantage the rest in the market, because this is for them. 

Jess Slater (01:12:01): 

Dan, do you have any closing ques_ons? 

Dan Molzahn (01:12:03): 



 25 

I actually have a follow up on this ques_on. So, sort of more generally, AI is maybe—but wasn't—you had 

men_oned at the start you had done early work in AI and forecas_ng. Now we're seeing it come back 

around. But kind of more broadly, there's been huge innova_ons in compu_ng technologies, in the 

ability to solve op_miza_on problems, and op_miza_on theory. 

Alex Papalexopoulos (01:12:30): 

Sure. 

Dan Molzahn (01:12:30): 

And mixed into linear programming solvers. And so, I guess my ques_on is, how do you, or how have you 

seen both historically and looking forward how the different kind of compu_ng technologies have 

enabled the development of markets? Have those gone hand-in-hand and—you talk about the folks at 

Gurobi, and they'll say these unit commitment problems are some of the hardest problems that they 

have to solve. So, I'm wondering how much has the electricity market development relied on these 

advances in compu_ng and op_miza_on technologies? And how much have the op_miza_on 

technologies been driven by the needs of the market, or of electricity markets in par_cular? 

Alex Papalexopoulos (01:13:11): 

On the first part, in terms of technology and solu_ons, let's say Gurobi op_miza_on methods, we 

depend on the soeware. Without that soeware, we'll never be able to solve the system we're solving 

today. For example, in California, our markets are daily. The day-ahead market has an hourly increment. 

You solve the problem for the next 24 hours. Now we are reducing that to 15 minutes. This means we 

mul_ply by four the computa_onal complexity. Well, I can tell you ISOs are struggling to develop beber 

and beber soeware. Meaning the vendors, and meaning the three major vendors, Siemens, ABB and GE. 

How to deal with this? And we're working with those soeware vendors forever. They are really 

dependent on technologies like Gurobi to keep improving and do paralleliza_on and virtualiza_ons and 

all those things, because now we need [to be] faster and faster. 

(01:14:21): 

Furthermore, now we don't have only the short-term market problem for tomorrow and the next five 

minutes. We have the long-term problem, and we need to solve it for the next year, the next three years. 

And we need to have chronological simula_ons, every hour with full transmission in there. And then 
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we're talking about a huge intractable op_miza_on problem. And if you put stochas_cs on top of it, then 

it becomes almost impossible to solve. So, the answer is "yes, absolutely." We depend on improvements 

in op_miza_on technologies. Basically 70% of our work is op_miza_on. I mean, simply on top of Gurobi, 

we put the constraints of the physical system. 

Dan Molzahn (01:15:09): 

So, do you have examples of problems that you would've—I guess you've alluded to some of them, but I 

mean, are there anecdotes or stories about: We wanted to solve this problem and the solver's not there, 

so we did something else instead? 

Alex Papalexopoulos (01:15:22): 

Okay. Very simple. To solve the problem I men_oned earlier, in real _me, when we diverge the market, 

the five-minute market, from opera_ons because of errors in forecas_ng, renewables, and so on—one 

solu_on is to go from a five-minute interval—Europeans have a 15-minute market—wrong. We have a 

five-minute market because of technological limita_ons. I prefer to go to one minute interval. We can't, 

it's a technological problem. So, we are hiqng the boundaries of where technology can take us. So, there 

is an ongoing struggle for op_miza_on people to keep improving those technologies, because we need 

them, especially as a result of renewables now. 

Dan Molzahn (01:16:15): 

And do you have a sense of how much the—? These op_miza_on companies have lots of customers, it's 

not just the electricity market says they are very important customers. But not the only customers, how 

important is that business to these solver companies? 

Alex Papalexopoulos (01:16:32): 

You mean like Gurobi? 

Dan Molzahn (01:16:32): 

ISO New England comes, knocks on the door, I suppose they're answering, is that right? Or? 

Alex Papalexopoulos (01:16:36): 
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Oh, yeah. They will answer, but they have—. Usually how they work, they have a base product. If ISO 

New England wants something on top of it, then they work with them. But it's a slow process. It is not 

instant. It's a slow process. But those vendors I men_oned rely on companies like Gurobi to provide the 

kernel, the engine. Okay. So, it's an ongoing struggle, how to improve the technology. And it's, again, 

there are many problems we cannot solve because of lack of faster, faster op_miza_on models. Now, AI 

maybe would be able to help us there, but again, I'm concerned about the nega_ve aspects of that. 

Jess Slater (01:17:23): 

Thank you so much for spending _me with us. We're going to wrap up with one last ques_on. What 

advice would you give to incoming engineers or students to adapt to the evolving economic landscape of 

the power industry? 

Alex Papalexopoulos (01:17:37): 

This is such a great ques_on. Some_mes, I give courses to universi_es. When I finish my PhD in Georgia 

Tech. I did not take even one course in economics. Even one. I learned it aeerwards. Okay? So, for our 

engineers, I think it's important to expand their training at school and get a few economic classes to 

understand economics and financing. Okay? And also improve their project management skills. 

Engineers have this percep_on, I guess the public have this percep_on, or the u_li_es, or the 

management, that they're good in doing programs, but not to do advocacy. To put the engineer 

engineering in front of a regulatory environment. I face this problem once at PG&E, that I convince them 

as such, I can do—I can go to a regulator, and I can play advocacy role. So, there are two important skills 

that they need to get, in addi_on to the technical training you get, in order to become, well-rounded: 

financing, economics and project management to be able to play advocacy roles. Because if you are an 

engineer, you have a career path that stops somewhere. But if you have the other skills and you're a 

good engineer, the sky is the limit. 

Jess Slater (01:19:24): 

Wow. Thank you. It's a perfect end point. 

Alex Papalexopoulos (01:19:28): 

Alright. Thank you. 
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Jess Slater (01:19:29): 

Thank you so much. 

Alex Papalexopoulos (01:19:31): 

Nice seeing you, Dan, even remotely. Fantas_c. I appreciate your _me. Alright. Thank you. Thank you. 

Hope I'll see you soon. 

[End of interview] 


