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Professor Paul Joskow is the Elizabeth & James Killian
Professor of Economics and Management at MIT. He received
a BA from Cornell University in 1968 and a PhD in
Economics from Yale University in 1972. Professor Joskow
was an active member of the MIT faculty from July 1,
1972 until August 31, 2010 and served as Head of the
MIT Department of Economics from 1994 to 1998. He was
Director of the MIT Center for Energy and Environmental
Policy Research from 1999 through 2007. He returned to MIT
in 2018 after serving as the president of the Alfred P. Sloan
Foundation from 2008 through 2017. At MIT, he is engaged in
teaching and research in the areas of industrial organization,
energy and environmental economics, competition policy,
and government regulation of industry. Professor Joskow
has published eight books as author, co-author, or editor
and 150 articles and papers in these areas.

In particular, his recent work has addressed
transmission grid expansion to support efficient transition
to decarbonized electricity sectors, focusing on the
challenges associated with the development of large intra
and inter-regional projects. His analysis of the New England
Clean Energy Connect project appeared in his article,
“Facilitating Transmission Expansion to Support Efficient
Decarbonization of the Electricity Sector,” published in
the September 2021 issue of Economics and Energy and
Environmental Policy [1].

Background/Summary on the New England Clean Energy
Connect In November 2021, voters in the (U.S.) state of
Maine passed Question 1, which suspended the construction
of a transmission line located in Maine that would have
allowed for the construction of a large transmission project to
support sales of electricity between Quebec Hydroelectric in
Canada and New England in the U.S [2, 3]. The ballot question
was backed by environmental groups and opposed by groups
asserting that the project would provide needed low-carbon
energy to New England and jobs to Maine [4]. The suspension
of the project impacts the ability of Massachusetts to meet its
decarbonization goals, as customers in Massachusetts would
have paid for the project and associated power deliveries, and
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Figure 1: Professor Paul Joskow.

received “credit” for the power’s zero carbon attributes, even
though the transmission line at issue was located in Maine.
Massachusetts is the most populous and industrialized of the
New England states.

The movement against the project started in March of
2021, when environmental groups including the Sierra Club,
the Appalachian Mountain Club, and the Natural Resources
Defense Fund brought lawsuits against the U.S. Army Corps
of Engineers and the Department of Energy (DOE) for
insufficient study of the environmental impact of the project.
When the case was brought before the 1st U.S. Circuit Court
of Appeals, judges commented on the complexity of the
legal issues being raised. At stake was the 145-mile corridor
through Maine, which included forest land and wetlands of
concern to environmental groups [5].

Question 1 passed with 59.2% of the vote (Yes-suspend
the project) to 40.2% (No-continue the project). According to
Ballotpedia, Question 1 was the costliest ballot initiative in
Maine history [3]. It was an initiated state statute, meaning
that the process to put it on the November ballot was
initiated through the collection of citizens’ signatures and then
approved through the state legislature [6]. Massachusetts
Governor Charlie Baker, a moderate Republican, expressed
disappointment at the suspension of the project in Maine,
saying it would have provided access to clean electricity
for Massachusetts, which does not border Canada, whose
electricity regulators managed the competitive procurement
process that selected the project and whose electricity
customers would have paid for it.
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Science Policy Review: Professor Joskow, thank you
for taking the time to meet with us. As a non-expert in
energy policy, the reports of the passage of Question 1
in Maine intrigued me. I was interested in your article and
wondered what perspective you could give.

Paul Joskow: I think you really have to go back to the
origins of this project. It was selected from a competitive
solicitation for zero carbon electricity that the Commonwealth
of Massachusetts initiated, after the similar “first choice”
project expanding imports of hydroelectric energy from
Quebec was rejected by New Hampshire. Massachusetts
has now run a number of competitive solicitations for zero
carbon electricity, including hydroelectric and offshore wind.
There were two pre-existing transmission interconnections
with Quebec, but they did not have enough capacity to
increase imports from Quebec significantly. Although the
project was chosen through a competitive procurement
process, the prices charged to consumers for the transmission
line are ultimately regulated by the Federal Energy Regulatory
Commission (FERC), taking account of any cost-containment
and performance commitments that were made by the winning
bidder selected through the Massachusetts competitive
procurement process. In this case, the three major distribution
utilities in Massachusetts are the counterparties to the
contracts with the transmission project developer, and their
customers were to receive both the clean energy benefits and
pay for the cost of the transmission lines and power supply
contracts.

A fundamental problem was that, if you’re living in Maine,
why do you want to agree to the construction of a large
transmission project located in Maine, but which was been
characterized as an “extension cord” built through your town
to supply clean energy from Quebec to Massachusetts? That
is, why should Maine bear the impacts of a major new
transmission link so that Massachusetts can get credit for the
clean energy benefits of the project?

The fundamental problem is that New England operates
as a single integrated electric power system with a single
system operator (ISO New England), but each of the six
New England states has decided to pursue its own climate
and associated decarbonization policies. Characterizing major
new transmission projects in New England as serving one
state or another inevitably creates tension between the states
– rather than regional cooperation to achieve what are really
very common goals. It gave a lot of power to groups opposing
new transmission links first in New Hampshire, where a similar
project was previously rejected, and then in Maine. When a
project is characterized as providing clean energy benefits to
Massachusetts, people in Maine naturally asked, “What’s in it
for us?” As the opposition grew, the developers of the project
began to identify other benefits that would accrue to Maine
– lower wholesale electricity prices in New England, including
Maine, resulting from increased supplies of electricity, taxes on
the project, and jobs in Maine associated with the construction
of the transmission lines.

If you go back in history, you can see that major
transmission lines were built successfully in New England. In
particular, we built a major HVDC line between Quebec and
New England, not unlike the projects at issue today, in the
late 1980s. But it was a cooperative venture of all the major
utilities in the New England States. The energy supplied over
the transmission lines was shared across all the states. The
costs were also shared in this way. The pitch for building that
line was that it benefitted the whole region – at that point
largely from a wholesale power cost perspective. The power
supplied by Quebec was relatively inexpensive, and electricity
prices in New England were quite high here in the 1980s,
due to heavy reliance on oil to generate electricity. Both the
cost and the benefits of the project were going to be shared
equitably across the region.

“The details are important, and the
rhetoric from interest groups and
policymakers is too often simplistic
and misleading.”

To minimize the adverse impacts and opposition to the
project, efforts were made to build as much of the facilities as
they could on existing rights of way. On part of that route, there
were pre-existing transmission lines connecting small dams on
the Connecticut River and Deerfield River, since the 1920s, to
Massachusetts. The primary developer of the HVDC project,
New England Power, had pre-existing rights of way along this
route. Although the focus was on the HVDC line, you can’t
just drop 1200 megawatts of power at a point on Route 128
[a principal artery in Massachusetts where many technology
companies are located]. You would blow out all the computers
in the area! So, there were also many other enhancements in
the AC system that weren’t publicized too much. But they gave
some business to the several other transmission owners in
the region, in addition to New England Power, which was the
primary developer of that link. If you go further back to when
the utilities in the region were building nuclear plants, major
new transmission facilities were also needed to accommodate
these projects efficiently. The benefits and costs of these
plants were typically shared among the utilities and their
customers in the region. The development and environmental
review processes were collective endeavors involving multiple
utilities, environmental groups and customer groups in several
New England states. So, I think that the process that ultimately
led to Question 1 was kind of a step backwards. That’s
the consequence of not having a single regional or national
climate policy. Five of the six New England states have very
similar climate/decarbonization goals, and it would be better
if they worked together rather than on a state-by-state basis.
Typically, small interest groups can garner a lot more support
if they can tell people that there’s nothing in it for them.

Of course, it is important to ask, do these links have to
go through environmentally sensitive areas? And the answer
is: sometimes they do. But I think the strategy should be to
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minimize the impacts on the environment, broadly defined,
including impacts on what individuals see and how they feel
about it.

If you look at the lines being developed now –
unfortunately, there aren’t too many if we expect to meet the
climate goals they’ve set up – they are developing a lot of
offshore wind. The reasons for that are that it’s windy offshore,
it’s relatively shallow along much of the New England coast,
and the transmission lines will be underwater. Out of sight,
so who cares? This is a naïve perspective. The fishermen
who rely on the offshore waters may care if it disrupts
fishing opportunities; there are people who use the water for
recreational activities who may care. The underwater lines
must come onshore somewhere to connect to the AC network
and people near these points of interconnection may care
as well. Accordingly, these impacts and associated interest
groups must be part of the process as well and the impacts on
them kept as low as reasonably possible. Abandoned power
plants are excellent places to interconnect the underwater
lines with the above-ground network, because a lot of these
sites are along the water and have an existing on-shore
transmission infrastructure that can be used to support the
interconnections.

“...as economists we always
recognize that there are tradeoffs.”

Simultaneously, developers need to show that there are
at least some benefits to all of the people impacted by
the project. For instance, it’s rumored that along the Hydro
Quebec Phase Two line, the existing HVDC line, that every
town along the route has a new fire station or a new school.
I don’t know if that’s true, but that there were goodies to give
away to get the towns to agree to facilitate the development
of the project.

The issues associated with decarbonizing the electricity
sector are not just associated with major new transmission
lines. The decarbonization of the electricity sector in New
England will rely on wind, solar, hydro from Canada, and
storage. (I don’t think we’re going to be building new
nuclear power plants in New England anytime soon.) Wind
and solar developments can have adverse impacts on
people who live near them and on the habitat where they
are developed. People don’t want to be inconvenienced
or impacted adversely unless they understand why these
projects are being developed. They also need to buy into the
benefits, either to society or to them. They are more likely
to oppose projects if they see only adverse impacts and not
individual or societal benefits.

Policymakers have not done a good job explaining what is
entailed to meet the aggressive decarbonization commitments
that most of the states have made. If we can’t rely more
on more hydro from Quebec, then we will need to develop
more wind and solar sites. They all have impacts on people
and the environment. There are cost and impacts and the

associated tradeoffs across generation sources that should
be considered.

SPR: You’re both an expert in the field and also a
professor – what do you think can be done to make these
issues clear to the public? How can the issue be clarified
both a general education way – and when people are
talking about clean energy and green choices? Do you
think that some definitions of those terms need to be a
lot clearer, or mutually agreed on?

PJ: I am in the education, research, and public service
businesses. I write articles, teach classes, give public
lectures, and respond to questions from policymakers. I try to
explain the implications, for example, of achieving a net-zero
electricity sector by say 2050. The details are important, and
the rhetoric from interest groups and policymakers is too
often simplistic and misleading. When I was the president
of the Alfred P. Sloan Foundation, I started an energy and
environment program focused on research and education to
help to fill these gaps.

SPR: If you had to explain to somebody what was
lost by Question 1 having been passed, how would you
explain that to a lay person?

PJ: What was lost, at least for some period of time, is a
large carbon-free source of electricity produced in Quebec. If
we’re going to meet the decarbonization goals that the States
in New England have established, that means we will have to
turn to something else. Offshore wind is quite expensive. For
large onshore grid-based wind and solar projects, we have the
same kinds of issues as we do with siting transmission lines.
We can’t just rely on rooftop solar. If you live here during the
winter, it will not shock you to learn that the sun goes down
at 4:30 PM or so while electricity is consumed 24/7. Wind,
hydro, storage, demand response, and energy efficiency will
be required to balance supply and demand reliably 24/7 as
we transition to a zero-carbon electricity sector.

I think that you have to explain to the public and
policymakers that there are tradeoffs. If you really believe in
decarbonization, you have to understand that it’s not free,
despite what some advocates claim. In my public lectures,
I also explain that the best locations for wind and solar
resources are different from the locations of the existing
generation infrastructure. I have nice little maps to show that
if you want to get access to the lowest cost sources, you’re
going to need to build many new transmission lines, because
there are none there.

And maybe they’ll come back and say, “Oh I didn’t know
you had to do all of that. I’m going to reevaluate how and what
I think about these.”

The zero-carbon commitment timelines made by most of
the New England states (e.g. net zero electricity sector by
2050) are fine for them to establish as long as there is a plan to
get from here to there. But as economists we always recognize
that there are tradeoffs. If you don’t do it the cheapest way
because of some failure in the system either you have to do
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it another way, or you have to change your objective function.

SPR: There are two themes that I’m hearing. The
first is cooperation among the states and consistency
in policy. The other one is just people understanding
what some of the tradeoffs are in terms of building
infrastructure to make deep decarbonization of the
electricity sector possible at a reasonable cost. Are there
other things that you think the public in general should
understand? Also, people who want to influence policy,
what should they understand going into some of these
conversations?

PJ: What I find the most annoying aspect of policymaking
in this whole area is the failure to articulate the details of how
we can achieve the deep decarbonization goals they have
adopted in the time they have set – e.g., 2050. What is the
plan to get from here to there and what will it cost? Not only
will we almost magically have a zero-carbon electric power
sector, but we are also going to need to use electricity to
replace gas and oil in home heating and in other buildings
and electrify the transportation sector. Policymakers tend to
set popular aggressive goals and then kind of go away and
work on something else. The devil is in the details; how exactly
are we going to get from here to there? It doesn’t just happen
by magic or through prayer, just because the Governor and
the Legislature say, “It shall be.” Precisely what are the goals?
What are the instruments that we’re going to use to push the
system in that direction? I think that really has to be explained.
Anything that comes out of a governor’s office – I don’t want
to pick on our Governor, but any particular governor’s office
should also explain what the strategy is to meet the specified
decarbonization goals.

“Precisely what are the goals? What
are the instruments that we’re going
to use to push the system in that
direction?”

SPR: Why do you think there’s such, I don’t want to
say resistance, but maybe avoidance of making these
kinds of concrete plans?

PJ: We have a complex institutional structure in New
England that appears to me to be more uncoordinated
than was the case say 30 years ago. We have six
states, six legislatures, six governors, each of the states
has a public utilities commission and separate energy
and environmental agencies, we have federal energy and
environmental regulators, we have towns and cities that
must issue permits, and we have a single independent
system operator (ISO-NE) which has operating and planning
responsibilities. They all have roles to play, but if they can’t
coordinate their activities, it is hard to make progress quickly
and efficiently.

Let’s compare the situation in New England to the situation
in California. California is a big state with a large population, a

large geographic footprint, and a large and diverse electricity
sector. There is one legislature and one governor at a
time. There is one public utility commission, one energy
commission, one environmental agency, and one electricity
system operator (California ISO). The California Public Utilities
Commission and the California Energy Commission work
together with the California ISO to achieve a well-articulated
set of state decarbonization policies. They are all marching
to the same drummer. They don’t pay all that much attention
to the Federal government’s policies or lack of policies or to
what the Federal Energy Regulatory Commission says. New
York’s a little bit like that, too. It’s also a single-state system
and the system operator, the utilities, the governor, and the
legislature, have to work together. I think they’re doing a pretty
good job. They’ve all bought into the Zero by 2040 – I mean,
it’s not going to happen – or 2050 or 2035 or whatever.
They’re developing and implementing policies designed to
get us from here to there. And they are developing and
applying new tools to support detailed public policy initiatives
to achieve their goals. Most importantly, from the perspective
of this discussion, California can and does do a much better
job identifying needed transmission projects, moving through
the transmission siting process, and resolving cost allocation
issues much more effectively than is the case in New England
because all of the major actors have their eyes on the same
goals, more or less.

There was a tradition in New England of cooperation
between the states, policymakers, the New England Power
Pool, and interest groups and stakeholders. When I returned
in New England in 2018, I was surprised by how much this
cooperative spirit had deteriorated just as we needed it more
than ever.

SPR: I was thinking, as I was reading through some
of these things, that some of that is a cultural difference
between, say Maine and Massachusetts, and that that
divide has gotten a lot wider in the past couple decades.

PJ: Well, I think Maine is a complicated state. Southern
Maine is more like Massachusetts than it used to be, I think,
while northern and western Maine maybe more like upstate
New York. And you can see that in the way they vote in
Maine. Maine has two Congressional districts where the votes
were counted separately for purposes of choosing the electors
(Electoral College) for President in 2020. One district is “blue”,
and one is “red.” But I don’t think that cultural differences sunk
that transmission project.

SPR: And that’s my other question: what do you think
motivated so many environmental groups to mobilize
against this project?

PJ: Most major transmission projects attract supporters
and opposition. I think you have to look at each case. I don’t
know why there was so much opposition in Maine, but I
would guess, that the primary reason was that the benefits
to Maine were not articulated clearly or prominently. It was
portrayed at least initially as if the project were like a big
extension cord between Quebec and Massachusetts, hanging
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on transmission towers in Maine. Not too hard to attract
opposition to that kind of project.

SPR: It sounds like it keeps coming back to
consistency of policy between states and cooperation.
And also, explaining what the plan needs to be what the
steps needs to be to implement some of these “carbon
free by X date policies.”

PJ: I think the highest-level problem is that the US has
no national decarbonization plan. A plan that is embedded
in legislation, not just in dreams and executive orders that
can change when the president changes. So that’s what led
many states to come up with their own plans, and, as you
might imagine, the states are rather bifurcated along blue and
red lines in this regard. And if you look at Europe, the EU,
which covers all the EU countries, there is a common set of
decarbonization goals and policies. And some countries may
not meet the goals and may stray from the EU policies, but at
the highest level they are all marching to the same drummer.
The EU has also created institutions that coordinate among
the member countries and fill in gaps. For example, there is
an umbrella organization called ENTSO-e that helps to plan
additional transmission interconnectors between countries to
support better access to and distribution of wind energy from
the North Sea, solar energy from the from southern areas of
the EU and from North Africa. So, I think the core problem
here is that we basically have gotten into a situation where
the Federal Government does not have any sustained national
policy on carbon emissions. We have a national policy on
sulfur dioxide emissions and nitrogen dioxide emissions and
mercury missions, but not on carbon emissions. That’s the
core problem. If we had a national policy, the States would not
need to have their own inconsistent and sometimes conflicting
policies.

For example, many states along the Atlantic coast have
decided that they need to spur the development of offshore
wind to meet their decarbonization goals. However, every
one of these projects has its own little area and its
own transmission infrastructure and onshore connections.
Well, this is really dumb. We need to build an offshore
transmission network that connects all of these projects
together to minimize environmental impacts, cost, and
reliability problems. The states and offshore wind developers
are starting to realize they should be doing that. But so
far, they’re a series of one-offs and then, of course, when
you end up creating a race to secure locations where you
can connect to the onshore network, this poentially creates
more inefficiencies. There are only so many abandoned power
plants and other sites that are good sites for connections
between offshore transmission infrastructure and the onshore
transmission infrastructure. These sites are a scarce resource
and should be used efficiently from an overall system
perspective.
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