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Collaboration and Problem Solving

Gowers's Weblog

Mathematics refated discussions

« A Tricki issue Background to a Polymath project »

Is massively collaborative mathematics possible?

Of course, one might say, there are certain kinds of problems that lend
themselves to huge collaborations. One has only to think of the proof of
the classification of finite simple groups, or of a rather different kind of
example such as a search for a new largest prime carried out during the
downtime of thousands of PCs around the world. But my question is a
different one, What about the solving of a problem that does not
naturally split up Into a vast number of subtasks? Are such problems
best tackled by 1 people for some 1 that befongs to the set { ] 3]?
(Examples of famous papers with four authors do not count as an
Interesting answer to this question.)

Doing science online

Tivs post is the lex! for an nvited afterdinvier falk abowt daing sGence anling, given al
the banquet for the Quantum Information Processing 2009 conferance, haid \n Santa
Fe, New Mexico, Jenvary 12-16, 2008

Good evening.

Lat ma start with a few questans, How many peopla here tonight know what a blog 157
How many peopla read blogs, say onca avery week or 8o, or maore oflen?

How many people actually run a blog themselves, or have condnbuted o one?

How many pecple read blogs, but won't admit & in polite company?

Lel me show you an exampa of a blog. It's a blog caled What's New, run by UCLA
mathemstician Terence Tao, Tao, as many of you are probably aware, = & Felds-
Medal winning mathamatician. He's known for solving many Iimportant mathematical
problems, but Is perhaps best known as the co-discover of the Green-Tao theorem,
which proved tha axistance of arbitrarly long arithmatic progressons of primes.

Theory of Change

1 am Increasingly convineed that the difference between effective
and inefiective people is thedr skill at developing a theory of change.
Theary of change is 2 fesmy phease — [ first hoard it in the
nonpeofit commusity, but 1t's also widesprend in politics and really
applies to just about everything. Unfortunately, very few people
soem to beo very good at it

Let's take 2 concrete example, Imagine you want to decrease the
size of the defemse budget. The typical way you might approach this
ix 10 loak arcamd at the things you keow bow to do and do them oo
the lssue of deereasing the defense budget. So, If vou have a blog,
yor might write a blog post sbot why the defease budget should be
docredsed and 1l your friends about it on Facebook and Twitter. If
you're o professional writer, you might write a boak on the subject.
If you're an acodesnic, yoo might publish some papers. Let's call this
strategy & “theory of sction™ you woek forrsards from what you
knaw how to do 10 Try to find things you can do thit will sccomplish
yorr goal.

A theory of chasge i3 the oppokite of a theary of action — il works
hackwards from the goal, in concrete steps, to fgure out what you
can do to achdeve it. To develop 2 theory of change, you need to start
e end wnd repeatedly ask yoursedd, “Concrvaedy, how dows ooe
schieve that?™ A decriuse i the defesse budget: how does ane
schieve that? Yes, you,
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Promise to Election




Election to Government




Government to Governance
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Policy as Collaboration
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Technology as Ideology
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Innovation as Stack




Learnings: Part 1

Civil-society participation Outcome Budget and Innovative external
in governance and policy Green Budget governance
making arrangements

¢ Government guided by the Vi f the fe! i * Innovative vertical and horontal
principles of equakty, justice ' ease | ‘ y and governance and progect delivery
solf governance. community ountabiisty in put ‘ ' models 1o bnng together
Dulding, deaentralzaton : ey ot fety : , different ters of government

sustanability External partnorships with NGOs

Citizen dialogue shaped pohey il ure a¢ : ' and academcs 1o champions 10

direction via Delhi Dilogue e Budost’ 10 fast.g take forwaid idoas

(2014-15)

New outcomes-focussed
Continued Tocus on el sooiety divions created Tor

engagement in pokCy-Making sustamnability projects, and new
through the Defhi Dialogue structures between the stiste and
Commassion (L015-18), and citizen groups and communities
Dalogue and Development

Commasion (2018




Learnings: Part 2

DECENTRALISE AND
DEVOLVE POWER TO
CIVIL SOCIETY

For Dethi, the concept of *Swaraj', which engages citizenry
in decision-making processes and agenda setting to ensure
needs are met and actions supported, has been hugely
successful.

PARTNERSHIP
WORKING

When working with experts and co-creating solutions,

‘INNOVATION AS A

STACK': SOLVE NEEDS,

THEN WANTS, THEN
DESIRES

Delhi has adoped the ‘'Stack’ appraach which ensures the
first foundation = laid in any gven process o project. The
‘stack’ peocess involves first addressing the needs, then
the wants and subsequently eddressing the desires of the
community, This approach therefore incomorates gotal
best practices and Innovations, but solves 1he community’s
problems and Issues first and foremost.

intemal discord often reduces, and it is possible to gain
buy-in and support from a wider team. This process of co-
creation has also led o co-delivery and a higher success

rate than would have been seen without partnership
working.

TRANSPARENT
GOVERNANCE

Dethl Government have taken a transparent approach to
governance with clear accountadility. To achseve this clear
and accountable govemante, & number of key steps are
then by the Government:

& Step 1 Increase the number of problem solvers
through awareness, creating an inclusive and
partkipatory process and priontising sustainable
development through strong poktical leadership and
Integrated govermance arangements

+ Step 2: Set the agenda for long-term plans with
dear key performance indicators (KPIs), Outcomes
and Outputs that conti ruously evolve through citzen
feedback and become departmental procedure in
Institutional memory Instead of outlier exeroses

@ Step 3: Partner with allles 1o evolve a long- term,
multisectoral perspective that have funded mandates
with a clear path of implementation

4 Step 4: Moaitor and evaluate progress through
local morstoring and evaluation (M&E) systems
through academia and oivil soclety to ensure that
Implementation remains on track, and support the
development of local capacity for more responsive and
accountable governance
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Learnings: Part 3

Controversy Transformati
without impact angformeasan
L — Successful
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Quality of execution

How to think about implementation

Decide goals
and policy
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and innovate
if necessary
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Learnings: Part 4

Five paradigms of system reform

Government by spasm

Everything matters
Vague aspiration

Clear priorities
Specification of success
Routine oversight
Data-informed
Realtme data
An honest conversation

Crisis management
Guesswork
Post-hoc evaluation

fu,,

Massaged impressions
Remote and slow
Present-focused
Hyperactivity

In touch and rapid

Future-focused
Persistent drive
Dialogue
Change on the ground

Strategic




Delhi’s Energy Context in 2014

GENERATION: Delhi was a net consumer of energy. It received 80-85%
power from expensive PPAs. Expensive thermal power stations, improper
audits, lack of governance or regulatory interest and outdated CERC
agreements ballooned costs.

TRANSMISSION: Delhi Transco Ltd. was a financially weak, technically
unproductive and organizationally misgoverned public entity.

DISTRIBUTION: Power distribution in Delhi was privatised in 2002 with a
promise to reduce T&D losses calculated at 55% then. Efficiency gains over a
decade were unseen from private sector operations. Price of electricity
faced by consumers increased dramatically over a decade due to guaranteed
16% profit to Discoms per law coupled with lack of checks and balances
sought through executive oversight and legislative participation.

SUSTAINABILITY INITIATIVES: Innovative efforts in renewable energy,
electric vehicles and roof top solar remain a pipe dream with little to no
movement by agencies and departments involved in the Power Sector.

UNRELIABLE ELECTRICITY: The coupling of aforementioned inadequacies
made consumers face unreliable, unclean and expensive electricity.
Electricity theft was incentivized due to poor governance structures and
carbon-based alternatives like diesel generators and home inverters were
the norm for commercial or reliable usage.

WHITE PAPER ON ELECTRICITY




Climate Leadership (2015—2022)

POLICY
* Citizen-centric tariff subsidy
* Free electricity up to 200 units
*  50% subsidy up to 400 units
* Delhi Solar Policy 2016
* Delhi Air Quality Declaration 2019
* Delhi Electric Vehicle Policy 2020
PROGRAM
* Delhi Rooftop Solar Scheme
* Solarize Dwarka
* Solarize Shakur Basti
* Delhi Agri-Solar Farmer Income Scheme
* Group Net Metering and Virtual Net Metering Scheme
*  Supply Code amendments for accountability
* Delhi Renter’s Tariff Scheme
* Meter installation camps by MLA by Assembly Constituency
PROJECT
* Installation of Transformers and Cabling across city
* Rooftop Solar Scheme Uptake by Public and Private Sector
* Floating Solar Projects and Solar Park
PRACTICE
» Utilization of solar energy in sustainability projects
* Cross-department implementation with renewables




Key Outcomes

5 million households in Delhi get access to affordable 24*7 electricity.
2.2 million households receive free 200 units per month lifeline energy.
Only city in India to have no tariff hike in 6 years.

Robust power transmission and distribution system to supply in more than
32,000 million units of electricity at peak power demand of 7409 MW.
Coal-based thermal power plants shut down.

Old PPAs and Discom performance being negotiated and fought in courts.
New PPAs of 1940 MW of Solar Power and 750 MW of Wind Power signed.
Subsidy to Discom transferred to manage unpaid liabilities with transmission
company. This strengthens its finances and improves its functioning.

1800+ net-metering connections approved.
4,000+ distribution transformers installed with 1800 MVA capacity with 90%
reduction in load shedding.

Bloomberg Cities 100 Report hails Delhi as 2nd most emissions reducing city in

the world after Chengdu, China

Ask a friend of yours who has lived in Delhi for 10-15 years:
* Isyour electricity stable and affordable? What about your friends in
other states? How was it before?
* Do youown an inverter? When did you last use it?
* Have you seen a generator? When did you last see it?

DELM ELECTRICITY RECULATORY COMMISEION
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Thank You!

JAMES C. SCOTT The Politics of | The Politics ofj The Politics of
Nonviolent Nonviolent Nonviolent
Action Action Action

The True Believer
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Urban Water Metabolism for
Indian Cities

Case Study for Delhi
Advisor: Professor Anu Ramaswami
Student: Roshan Shankar, G1, CEE

Connecting multiple sectors... ..across spatial scales with multiple societal outcomes

~Paero ®O@®®O

Greenery Transportation Energy Waste Bwilaings Envitoament Mealth | Wellbeing | Equity



Example: Water and Delhi

Remote Sensing
e River Network
e Watershed Boundaries
* Water Reservoirs
* Elevation
e Rainfall
* Soil Moisture
* Surface Water Storage
e Surface Water Flows
* Evapotranspiration

Physical Sensing Social Sensing
Water Quantity

* Water Surve
Water Quality _ Y
STP * Operations

WWTP * Maintenance

\S’\Igp e Cost/Price structure
3PS e Tankers and

UGR borewells

* Grievances
* Formal/informal

Groundwater Levels
Domestic Water Demand
Industrial Water Allocation



Strategic Open Data (

Remote Sensing)

Year ia which precipitation records

e LN X040
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State (Open Data) Gt i e ¢ bt e
Data Segmentation el 2 B0 RIS 604 ot 1

Data Demand
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APIs
Trusted Intermediaries

Example

* |nternational
agencies

* National
governments

* Space companies
(near future)




Strategic Open Data (Physical Sensing)

How Aqverium Works
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Data Collaborative
Data Stewardship

Prizes and Challenges

Corporate Social
Responsibility

Example
* City governments
* Water companies
working with
states
* Non-profits and

multi-lateral
agencies




Strategic Open Data (Social Sensmg)w
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Thank You!
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Connecting multiple sectors ...across spatial scales with multiple societal outcomes
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