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The main goal of insight tiles?

&

HM Government

The UK’s Existing Response

The UK Government published a Modern Slavery
Strategy in 2014, based on the ‘four Ps’ structure,
which the Home Office also uses to tackle
terrorism and serious and organised crime.

Modern Slavery Strategy

Home Secretary Foreword Pursue: Prosecuting and disrupting individuals

and groups responsible for modern slavery.

Prevent: Preventing people from engaging in
modern slavery.

More than 200 hundred years ago the British House of Cc
to make the slave trade illegal. But sadly, the grim reality tc
towns, cities and the countryside across the world. And b

rengthening safeguards against
owns cisa modern slavery by protecting vulnerable people
Soungiies wpedbesierpessedivmebumec b i from exploitation and increasing awareness of and
Vulnerable men are tricked into long hours of hard labour t

m“mmn are forced mmmxgéﬂ 1syste&naﬁcauy exploited. Domestic resmence againSt thls Crime-

workers are imprisoned and made to work all hours of the day and night for little or no pay.
H Reducing the harm caused by modern
slavery through improved victim identification and

In the UK the scale of this hidden crime is significant. New research carried out by the Home
enhanced support.

Office estimates that in 2013, the number of potential victims in the UK was between 10,000
-13,000. We know that this number not only represents victims trafficked into the UK, but
British aduits and children too. The National Crime Agency estimates that in 2013, the UK was
the third most common country of origin of identified victims.
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The “Slavery” Triad Host
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Poor Governance? Gangmasters
Lack of Resources?

Conflict?

Inequality?

Disenfranchisement?
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A lack of quantitative information

There Is a lack of quantitative
Information about the factors that
generate vulnerabillity.

Artificial Intelligence (specifically
“Machine Learning”) is now
providing us methods to use novel
data streams to model.

- Environments at high risk

- Vulnerable Individuals

And this Is for the first time
allowing analysis at scale.
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Africa’s statistical tragedy

SHANTA DEVARAJAN | OCTOBER 06, 2011
This page in: English

0 Fifteen years ago, Easterly and Levine published “Africa’s Growth Tragedy”, highlighting the

c disappointing performance of Africa’s growth, and the toll it has taken on the poor. Since then,
growth has picked up, averaging 5-6 percent a year, and poverty is declining at about one

@ percentage point a year. The “statistical tragedy” is that we cannot be sure this is true.

Take economic growth, which is measured in terms of growth in GDP. GDP in turn is measured by
national accounts. While there has been some progress, today, only 35 percent of Africa’s



r Unive[sitg of
| S Nottingham

Rights Lab

The Al process for analysing slavery:

Sparse, expensive
but accurately
labelled examples
(“eround Truth”) of
modern slavery
incidence
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Features extracted
from cheap, rapidly
updateable PROXY
data (e.g. CDR, mobile
money, drone
imagery).

Machine Learning
techniques, that can
find the relationship
between “ground
truths” and our
“proxy data”
variables.

Risk models that can
estimate vulnerability

in other parts of the
country WITHOUT costly
surveys
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Informed policy and
Interventions
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For example mobile phone data in Tanzania:
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Earth Observation imagery is abundant
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Examples of our “Artificial Intelligence” Slavery Projects

s :r’ e : 5'- =7
1 |
st '
Prediction of Forced ~ Modelling the drivers of Non-linear Al Explanations
Labour in Dar es Salaam Modern Slavery across Brazil of Global Slavery Figures
(Madeleine Ellis) (Harry Marshall) (Rosa Lavelle-Hill)

|dentifying Child Domestic " Data Fusion (JIVE) of Al Novel Al Vulnerability
Labour in North India data sources in East Africa Surveying Methods
(Catherine Waite) (Rachel Carrington) (Rowland Seymour)
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Example 3: Prediction of Forced Labour in Dar es Salaam

'S8 (\m " Growth of African cities
».D A Ci Count Population (Thousands) % cha
K E N Y\A y Y ry nge
o v /
: " 2005 2010 2015 2020  202% 2010-2025
ake Victoria & NAIROBI =
| = Musoma 0 DaresSalsam  Tanzania 2680 3349 4153 5108 6202 852
® ’ 2 ~ 2 Nalrobi Kenya 1814 5,523 4 503 5192 6,246 7.3
Mwanza - '
. ilimanjaro g : 0.66 2.7 5,041 :
“Nyantakara Serengeti , A Kinshasa DRC 2106 B.754 . 10668 12788 1504 18
Moshi
Shinyar%a (@e@ [ Luanda Angola 3538 4772 5013 71030 8.077 695
O 5ui% s
Nzega e ot . ” — .
oSingida ACds Ababa Ethiopia 1633 2930 5.365 1981 4757 624
T A N v A (] I A Abidjan Cote d'ivoire 3,564 4125 4788 5500 6321 §3.2
- s Daka¢ Semegal 2434 2,863 . 3308 5796 4338 51.5
Tanganyika Y | Zanzibar
DODOMA % \:-::ar e Selaatn Lagos Nigeria 8,767 1057812427 14162 15810 49.5
° 52 Moregoro! = S Ibadan Nigeria.._ 2509 . 2837... 3276 3760 42%7 493
J QKipili Lake &5 : (S
ukwa ¢ Orin ga Yiji O"’} dmﬁa Accra Ghana 1985 2342 ... 5,110 1,497 49.5
Q g O : Mohoro™ ¢ '
/ I‘ N Mbeya. ‘ Sac Hil S Kano Nigerda 2993 3395 . 1922 4495 5060 49
: ilwa Kivinje ¢
jombe w@g\) \ Douala Cametoon 1767 2128 JATR 2815 5131 475
S b/ \'\) AL
J < = Lindid twara Alexandria Egypt 5973 . _4387... 4791 5201 5448 8.7
Z AMBTIA o Nyamtumbo Massai O
g o © o assel s Algiers Algeria . 2512 2800...5099 3371 5395 28.4
g Songea s
ALAWI Tanaur - Casablanca Morocco . 3,138 . 3,284 . 5537 3816 4065 23,8
]
: Caito Egypt 10,565 . 11001 . 114435 12540 135% 3
MOZAMBIQUE 2 it :
\ t v SRR .
\ : P oo om Ekurhuleni South Africa. 2,824 3,202 5,580 $.49) 5.614 129
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Dar es Salaam, Tanzania
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DETAILS FOR SELECTED ZONAL UNIT
: | Intersects wards

5 '59_)56.‘ Manzese, Ndugumbi, Tandale,
N Makurumla

''''''''''''

FINANCIAL
"‘
:

LAND USE RINES

e B
b

IDAR ES SALAAM e
Jdl
e 0 50 100

prevalance / percentage

Eﬂ Description: Poor, predominantly informal residential

144 features modelled for 452
subwards, against 3688 ground

truth data points of slavery risk

Relative prevalance / percentage given the selected region

3 B

1 8 25 56 100
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What do Al models tell us?

Areas with increased use of mobile money
have lower likelihood of forced labour

— financial independence is acting as
protection against enslavement

% g VN |
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Increased risk is also reflective of areas W e :/?‘&;ﬁfuﬂ‘

. . Vi B \ ' aN ¥ A
with increased pay levels S ABNNTY e ST o
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— economic masking effects 2y Y o)
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e
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Risk Iin particular increases In areas
adjacent to industrial land, with
overcrowding and lack of mobility
— modern slavery risk “traps”
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Example of emergent factors

— ey

nv'_r"" 0
Yol o “wY s
o AN
e % LN A
-~ _[-'3;- " "y

& N ¥

oS \ ; fod

Qg\‘ ‘“‘ ?\. > 4 T
SN

0 SO el

gl |

>4%
Tk A

TR




r Unive[sitg of
| S Nottingham
Rights Lab

Example 2: Understanding the drivers of modern slavery in Brazil

Brazil Para We used Al to model

the number of
YN v( . -
.
L7

of the country’s
municipalities

enslaved people who
originated from 3600
Number of Born Slavery Survivors
0-11

\»'
11 - 44

0 44-118

"‘1 . -2 Created risk categories =
_.f

Bl 244 - 489
[ ] State Boundaries

0 250 500 750 km
_____E.

survivors per 100k
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Example 2: Understanding the drivers of modern slavery in Brazil

* Most data are
availlable at state and

municipality level. SmarktLab Initiative

Data-Driven Decent Work Promotion

Data sourced from the
Ministry of Economy -
Secretariat of Labor.

Data from 2003 to
2018, aggregated by
year and municipality.

%,

lave Labor and AFETY AND HEALTH DIVERSITY AND EQUAL
T S CHILD LABOR ‘

Trafficking in Persons AT WORK OPPORTUNITIES AT WORK



https://smartlabbr.org/
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Example 2: Understanding the drivers of modern slavery in Brazil

Our ground truths were the
number of individuals rescued
from across all of Brazil who were
born In the location of interest

Brazil

The focus again was on
vulnerability to slavery / trafficking

Risk categories were established,
and a range of Al models cross-

3 . e S validated using >100 variables

B Low (0- 14 er 100K from novel and offiical datasets

No Risk (0 per 100k)
[ ] State Boundaries

Natural Slave Risk Category

0 250 500 750 km

Models immediately achieved 76% accuracy
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Example 2: Understanding the drivers of modern slavery in Brazil

demographics

Census

spatial

mobility

cod _rgn |

cod st

!
000

!
005

I I
010 015
MCR- (lollypops) | MCR+ (bars)

!
020

I
025

By developing new explanatory
Al technigues we couldsee how
our 100 variables (grouped here
for clarity) underpin incidence

Importantly "neo-demographics”
derived via the novel data
streams Is far more powerful
than traditional census data

But mobility measures were
also surprisingly important
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Example 2. Understanding the drivers of modern slavery in Brazil

o st HIH

Understanding areas the model

1%
[ . TS S misclassifies becomes key
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national statistics

« Optimal models all identifiy 6 key latent variables.
* 5 match those theorized by Walk Free Foundation

DemocraticRule I
Armed Conflict s

Physical Security of Women B
Social Inequal. and Discrimination S

« But one new factor Is identified, previously overlooked

Access to Resources e
Religious and Pol. Freedoms B

due to "masking” and “non-linear interactions™;

Physical Security of Women

0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16
Permutation Importance (MAE)

0.00
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