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Introduction
Word from the President

In 2018 the Schlumberger Foundation continued with its flagship Faculty
for the Future program focused on advanced academic research in
science, technology, engineering, and mathematics (STEM) disciplines
for women scientists from the developing world, where they remain
dramatically underrepresented.

Roseline CHAPEL
President
Schlumberger Foundation

Science continues to bear the brunt of gender gap. There are significant
challenges to be addressed in the 21st century and many intelligent
heads are needed to work on these, including those of women. Currently
the world is deprived of the potential and the creativity of a high number
of women around the globe who are held back due to long-standing
inequality. This fact is even more apparent in developing and emerging
economies.
The Schlumberger Foundation is committed to gender-parity in science
in the interests of sustainable development and recognizes that full
access to and participation in a STEM curriculum is essential for the
empowerment of women and girls. By reducing the gender gap in STEM,
the talent and capacities of these women can be developed for the
benefit of their local communities, regions and nations.
Later in this report, you will find examples of STEM research projects
conducted by outstanding female scientists illustrating how they
are addressing issues such as climate change, water contamination,
deforestation and air pollution through their determination to solve these
challenges using science.

The research topics of the 2018 cohort of new Fellows cover a wide
spectrum of disciplines including chemistry, biological sciences, health
sciences, computer sciences and agriculture, reflecting the regional
challenges they encounter. Most of the research proposals selected
demonstrate the determination of these scientists to improve conditions
in their native regions through science. STEM education enables and
empowers these women to fulfill their potential. Ultimately, access
to STEM education will permit them to address the changes that are
needed in the socio-economic spheres of their home countries. We look
forward to accompanying them on their journey.
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Financial Overview
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Financial Overview

In 2018, the Schlumberger Foundation continued with its flagship Faculty
for the Future program providing academic opportunities in STEM
disciplines to female scientists from the developing world by financially
supporting their studies at renowned universities and research institutes
to obtain a PhD degree or conduct post-doctoral research.
The key goal of the program focuses on reducing the gender gap in STEM
education by breaking down the economic barrier that prevents women
from achieving their educational ambitions.
In 2018, the Faculty for the Future program continued to attract high
quality applications but faced a 10% decrease year-on-year (YoY) with
555 applications. In addition, renewal application submissions totaled
118, a 33% decrease from the previous year. This reflects the end of the
peak of renewals of new grants attributed in 2015.
Following a rigorous selection process involving four evaluation rounds
and the involvement of over 35 Schlumberger scientists, 50 new grants
were awarded. This brings the total financial support of recipients of
this program to 683 women scientists from 80 developing countries,
studying in 31 host countries around the world.
The 50 new grants awarded in March 2018 represents an increase of
31% YoY. Grant spend decreased by 10% YoY to $5.7M. 65% of the total
grant spend in 2018 was disbursed to grantees studying in the United
Kingdom and the United States: $3M and $1.8M respectively (vs $2.3M
and $1.7M last year). The remainder was disbursed to grantees enrolled
at universities in Australia, Canada, Europe, Japan, New Zealand and
South Africa.
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THE FACULTY FOR THE FUTURE PROGRAM IN 2018:
RESEARCH TYPE AND COUNTRY OF STUDY
683 FELLOWS FROM 80 COUNTRIES STUDYING IN 31 HOST COUNTRIES
Norway 2

7

4

3 Sweden

Netherlands 27

5

1

4 Finland

United Kingdom 168 29 197

Canada 25

4

29

Ireland 1

1

2

Belgium 9

1

10

Portugal 1

United States 192 42 234
Mexico 1

Spain 3

2

5

France 8

4

12

2 Denmark
1 Russian Federation

1 Poland
34

6

28 Germany

2 Austria

1 China
3

2

1 South Korea

13

4

9 Japan

2 Malaysia

Switzerland 1

Faculty for the Future Program
Recipients of the 638 Faculty for the Future Fellowships awarded
to date come from developing and emerging economies representing
most of the world’s continents. They have benefitted from attending
leading research institutes in 31 host countries around the world.
In 2018 the choice of research projects were from core scientific
domains (chemistry, physics and mathematics). Many other fields
such as civil & environmental engineering, agriculture, bioengineering,
environmental sciences, computer engineering, hydrology, nutrition
and medicine were also in evidence as many research projects
directlyfocused on home country related issues.

Overall
total


Post-Doctorate


PhD


1 Singapore

1 Iran
1 Kenya

Italy 1

2

2

1

1 Indonesia

30

8

22 Australia

3
49

4

45 South Africa

4 New Zealand
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THE FACULTY FOR THE FUTURE PROGRAM IN 2018:
CITIZENSHIP AND COUNTRY OF STUDY
683 FELLOWS FROM 80 COUNTRIES STUDYING IN 31 HOST COUNTRIES

00 Country Name: 12 / 23
1

2

3

1 Country name and

location on map.

AMERICAS

2 Number of Fellows

1
2
3
4
5
6
7
8
9
10
11
12
13
14

3 Number of Fellows

United States: 234
Canada: 29
Mexico: 1 / 13
Brazil: 16
Colombia: 16
Peru: 7
Ecuador: 4
Argentina: 3
Guatemala: 3
Bolivia: 2
Costa Rica: 2
Nicaragua: 2
Venezuela: 2
Dominican Republic: 1

studying in that country.

22
2

31

El Salvador: 1
Guyana: 1
Haiti: 1
Paraguay: 1
Trinidad and Tobago: 1

EUROPE
United Kingdom: 197
Germany: 34
Netherlands: 27
France: 12
Belgium: 10
Sweden: 7
Finland: 5
Spain: 5
Italy: 3
Austria: 2
Denmark:2
Ireland: 2
Norway: 2
Poland: 1
Portugal: 1
Russia: 1 / 4
Switzerland: 1
Ukraine: 2

21

34

1

3

73

17

36
62

15

12

19

13

16

5

ASIA

4

6
10

28
40 45 39
68

94
87 97

46
47

65

67

78

82

85
84

79

91

86

88
92

55

61

93

89

90

101
81 83 80

69

102
99

48

53 59

72

75

MIDDLE EAST
Iran: 1 / 10
Turkey: 11
Palestinian Territory: 6
Iraq: 5
Jordan: 4
Syria: 2
Kuwait: 1
Lebanon: 1
Oman: 1
Yemen: 1

74

49

60

38

44

54

64

8

41

56
71

51
76
66

98
96 95

52 42

50

58
18

40

57

70
71

35

29 37

14

7

38
39
40
41
42
43
44
45
46
47

27

77
9

30
33

23

24
15
16
17
18
19

26

20

11
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

from that country.

32 25

100

63
AFRICA
48
49
50
51

South Africa: 49 / 5
Kenya: 1 / 24
Nigeria: 96
Ghana: 22

52
53
54
55

Egypt: 17
Zimbabwe: 16
Tanzania: 14
Uganda: 14

Ethiopia: 11
Sudan: 10
Cameroon: 7
Madagascar: 6
Zambia: 6
61 Malawi: 5
62 Algeria: 4
63 Lesotho: 4

56
57
58
59
60

Namibia: 4
Rwanda: 4
Benin: 3
Botswana: 2
Libya: 2
69 Mozambique: 2
70 Sierra Leone: 2
71 Liberia: 1

64
65
66
67
68

Mauritius: 1
Morocco: 1
Somalia: 1
Swaziland: 1
Togo: 1
77 Tunisia: 1
72
73
74
75
76

78
79
80
81
82
83
84
85
86

Japan: 13
South Korea: 3 / 1
Indonesia: 2 / 38
Malaysia: 2 / 4
China: 1 / 31
Singapore: 1
India: 74
Pakistan: 53
Bangladesh: 14

87
88
89
90
91
92
93
94
95
96
97
98

Nepal: 13
Vietnam: 11
Philippines: 9
Sri Lanka: 5
Thailand: 4
Myanmar: 3
Cambodia: 2
Mongolia: 2
Afghanistan: 1
Armenia: 1
Bhutan: 1
Kyrgyzstan: 1

OCEANIA
99 Australia: 30
100 New Zealand: 4
101 Papua New Guinea: 3
102 Fiji: 1

“Fellows” refers to current and former grantees of the program.
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THE FACULTY FOR THE FUTURE PROGRAM IN 2018: HOST UNIVERSITIES
683 FELLOWS FROM 80 COUNTRIES STUDYING IN 31 HOST COUNTRIES

234 United States
1 Lawrence Berkeley National University
1 University of Essex
1 Centre for Solar Energy and 		
1 University of California at Los Angeles
1 University of Roehampton
		 Hydrogen Research
17 Massachusetts Institute of Technology
1 Tennessee Technological University
1 University of Huddersfield
1 Europa University Flensburg
12 Texas A&M University
1 National Institutes of Health
1 St George’s University of London
10 Harvard University
30
1 Colorado School of Mines, Golden
1 Aston University
10 Georgia Institute of Technology
Australia
1 University of Texas at San Antonio
1 Keele University
9 University of Texas at Austin
7 University of Queensland
1 Missouri University of Science 		
1 Bangor University
7 University of Florida
4 James Cook University
1 Cardiff University
7 University of Illinois, Urbana-Champaign 		 and Technology
3 University of Sydney
1 Vanderbildt University
1 Manchester Metropolitan University
6 Purdue University
3 Queensland University of Technology
1 University of Houston
1 University of Liverpool
6 University of California, Irvine
2 University of Technology Sydney
1 University of Nebraska-Lincoln
1 Durham University
6 Pennsylvania State University
2 University of Melbourne
1 University of Illinois at Chicago
1 University of London, Royal Holloway
6 Stanford University
2 University of Canberra
1 Montana State University
1 Plymouth University
5 University of Georgia
1 Curtin University
1 Drexel University
1 Cranfield University
5 California Institute of Technology
1 Monash University
1 Scripps Research Institute
1 University of Exeter
4 Rice University
1 University of South Australia
1 University of Kansas
1 De Montfort University
4 Columbia University
1 Flinders University, Adelaide
1 New Jersey Institute of Technology
1 University of Greenwich
4 University of California, Berkeley
1 University of New South Wales
1 University of Maryland
1 University of Bradford
4 Louisiana State University
1 Australian National University
1 University of Utah
1 University of Portsmouth
4 Cornell University
1 University of Adelaide
1 University of Massachusetts
4 Ohio State University
29
49
1 Brandeis University
4 Carnegie Mellon University
South Africa
Canada
1 University of Miami
3 Iowa State University
19 University of Cape Town
4 University of Toronto
1 University of Chicago
3 New York University
9 Stellenbosch University
4 University of Waterloo
1 Georage Mason University
3 Northeastern University
7 University of the Witwatersrand
3 University of British Columbia
1 State University of New York, Buffalo
3 North-Carolina State University
5 University of Pretoria
3 McGill University
3 University of North Carolina, Chapel Hill
3 Rhodes University
3 McMaster University
197 United Kingdom
3 Duke University
2 Tshwane University of Technology
2 University of Alberta
3 Johns Hopkins University
1 University of the Western Cape
2 University of Victoria
37 University of Cambridge
3 Arizona State Universtiy
1 University of Kwazulu-Natal
1 University of Calgary
15 University of Nottingham
3 University of South Florida
1 Nelson Mandela Metropolitan University
1 Institut National de la 		
11 Imperial College, London
2 University of Michigan
1 University of Johannesburg
		 Recherche Scientifique
11 University of Manchester
2 University of Colorado
1 Carleton University
9 University College London
34 Germany
2 University of Pittsburgh
1 Ecole Polytechnique de Montreal
9 University of Oxford
2 Boston University
1 Northwestern University
8 University of Southampton
3 University of Ulm
2 Michigan State University
1 University of Western Ontario
6 University of Leeds
3 University of Bonn
2 Oklahoma State University
1 Queen’s University, Kingston
6 University of Bath
2 Technische Universitat Berlin
2 Rutgers University
1 Universite du Quebec
6 Lancaster University
2 Hamburg University of Technology
2 Syracuse University
6 University of Strathclyde
2 University of Leipzig
2 University of California, Santa Cruz
5 University of Reading
2 Heinrich Heine University of Dusseldorf 27 Netherlands
2 Texas Tech University
5 Newcastle University
2 Saarland University
7 UNESCO-IHE Institute for Water Education
2 University of Connecticut
5 University of Surrey
2 Jacobs University, Bremen
4 Delft University of Technology
2 University of California Santa Barbara
5 University of York
1 Hambourg University of Applied Science
3 University of Groningen
2 Northwestern University
4 University of Sheffield
1 Free University of Berlin
3 Wageningen University
2 Auburn University
4 King’s College London
1 Technische Universitat Ilmenau
3 Utrecht University
2 University of Minnesota
3 University of Glasgow
1 Chemnitz University of Technology
2 IHE Delft Institute for Water Education
2 University of California, Davis
3 University of Edinburgh
1 University of Konstanz
2 University of Amsterdam
2 University of Notre Dame
2 University of Bristol
1 Humboldt University of Berlin
1 Rijksuniversiteit Groningen
2 Princeton University
2 University of Stirling
1 Technische Universität Hamburg
1 University of Twente
2 University of California, San Francisco
2 Loughborough Universtiy
1 Carl von Ossietzky University
1 University Medical Center Groningen
2 South Dakota State University
2 University of Aberdeen
1 Technische Universitat Munchen
13 Japan
2 University of Wyoming
2 University of Leicester
1 Ruprecht Karls Universität Heidelberg
2 Yale University
2 Queen’s University, Belfast
1 University of Kassel
4 Kyoto University
2 University of Arizona
2 University of Wolverhampton
1 Darmstadt University of Technology
2 Tokyo Institute of Technology
1 University of North Carolina at Charlotte
2 University of Hull
1 GEOMAR—Helmholtz Centre for
2 Kyushu University, Fukuoka
1 University of Washington
2 University of Birmingham
		 Ocean Research
1 Keio University, Tokyo
1 Ohio University
2 University of Dundee
1 Technical University of Dortmund
1 Chiba University

1
		
1
1

Tokyo University of Agriculture 		
& Technology
Hokkaido University
Niigata University

12 France
2 University of Paris Sud 11
1 University of Strasbourg,
1 SUPAERO Institute of Aeronautics
		 & Space Technology
1 Universite Joseph Fourier
1 Albert Bonniot Institute, Grenoble
1 Aix-Marseille University
1 Universite de Franche-Comte
1 Centrale Graduate School, Marseille
1 University Toulouse III
1 Ecole Superieure du Bois, Nantes
1 National Graduate School of 		
		 Engineering and Research Center
10 Belgium
7 Ghent University
2 Katholieke Universiteit Leuven
1 University of Mons

2 Austria
1 Vienna University of Technology
1 University of Natural Resources 		
		 and Life Sciences
2 Denmark
1 University of Copenhagen
1 Technical University of Denmark
2 Indonesia
1 Telkom Institute of Technology
1 Queensland University of Technology
2 Ireland
1 University College Dublin
1 University College Cork
2 Malaysia
1 Universiti Teknologi Mara
1 Technological University of Malaysia
2 Norway
1 Norwegian University of Science
		 and Technology
1 Norwegian University of Life Sciences

7 Sweden
1 China
2 Umea University
2 Swedish University of Agricultural Science
1 China University of Petroleum, 		
1 Linkoping University
		Dongying
1 Uppsala University
1 Iran
1 Lund University
1 University of Tehran
5 Finland
1 Kenya
2 University of Helsinki
1 University of Oulu
1 Jomo Kenyatta University 		
1 Aalto University
		 of Agriculture and Technology
1 University of Eastern Finland
1 Mexico
5 Spain
1 National Autonomous University of Mexico
3 Polytechnic University of Valencia
1 Poland
2 University of Barcelona
1 University of Warsaw
4 New Zealand
1
2 University of Canterbury
Portugal
1 Massey University
1 University of Lisbon
1 University of Auckland
1 Switzerland
3 Italy
1 Swiss Federal Institute 		
		 of Aquatic Science and Technology
2 Polytechnic University of Milan
1 Univeristy of Pisa
1 Singapore
3 Korea (Republic of, South Korea)
1 National University of Singapore
1 Ewha Womans University, Seoul
1 Russian Federation
1 Seoul National University
1 Gwangju Institute of Science 		
1 Moscow Institute of Physics 		
		 and Technology
		 and Technology

Number of Fellows studying (or have studied) in host country
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Regional Forums in 2018
Fostering Women Leaders in Science, Technology,
Engineering and Mathematics

Since the program was launched in 2004, the Schlumberger Foundation
has hosted 19 in-person gatherings for Faculty for the Future Fellows to
help foster an international community of women leaders in STEM. The
meetings are hosted yearly in association with prominent universities
where Fellows are pursuing their studies and bring together both current
grantees and program alumnae.
Forums in the past have been held in the United Kingdom (London and
Cambridge), in France (Paris and Clamart), in the United States (New
York, Cambridge and Houston), the United Arab Emirates (Abu Dhabi),
Indonesia (Bandung) and Cape Town (South Africa).
In 2018, Forums took place in Boston, United States, and Abu Dhabi,
UAE. The Boston Forum, which was held in May, marked the 7th USbased event with over 55 Fellows and Alumnae in attendance. The
gathering in the UAE brought together more than 50 participants.
During these Forums, the Fellows meet and engage with distinguished
scientists and listen to accomplished leaders share their insights on
topics such as how to support the next generation of young women in
STEM. Through knowledge-sharing sessions and panel discussions,
participants learn skills and techniques to raise their visibility and
improve their chances of successfully impacting their community and
beyond, both in their fields of science and socially, by creating conditions
to enable more girls and women to follow a scientific path.

Speaking about these events, the Schlumberger Foundation president,
Roseline Chapel, noted that “through the Faculty for the Future Forums,
our goal is to ignite the power of each fellow within a network of likeminded women who have the potential to change the world through
and beyond their own actions. Not only do Fellows and Alumnae bring
innovation and knowledge to resolve world challenges, they also
offer powerful inspiration to generations of women and girls who are
encouraged to follow their example and pursue a path in science.”
A regional Forum typically hosts 30 to 70 grantees, providing an
opportunity for participants to meet and share research and life
experiences; to initiate international collaborations; to learn techniques
to spread and communicate their research; to meet and network with
well-known scientists and other accomplished leaders who might act
as career mentors; and to discuss such things as work / life balance and
other gender-specific issues.
The ultimate goal is to create a community of women leaders in STEM
who will support the socio-economic development of their native regions
by strengthening the faculties in their home universities. This is done
through teaching and conducting research into relevant local challenges;
inspiring other young women to pursue STEM careers; and using their
own scientific expertise to influence policy making and catalyze socioeconomic development both locally and internationally.
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Reaching Out—
Visiting Alumnae in Nigeria 2018
In September 2018, some Board members, together with the President
and Communications Manager of the Schlumberger Foundation,
organized a week-long visit to Nigeria where a high number of Alumnae
have graduated and returned. The purpose of this visit was twofold:
firstly, to determine if the Faculty of the Future program, 14 years after
its inception, is achieving its core mission of reducing the gender gap in
STEM in developing and emerging economies; and, secondly, to find out
what can be done to help Alumnae if the mission is being challenged.
Several meetings were set up with local universities, research centers,
industry partners and government bodies. Information was gathered
on concrete ways that the Schlumberger Foundation can build on the
increasing momentum of the Faculty for the Future program and help
leverage the recently acquired skillsets of these women to bring about
change in their local communities while they endeavor to reduce the
gender gap in STEM disciplines and careers. The response and feedback
from this initiative have proven to be a step in the right direction and are
helping to transform years of investment into action on the ground.
Three workgroups were formed to address the following topics chosen
by the Alumnae: i) create a nationwide inventory of all existing lab
equipment; ii) identify nationwide all existing women scientists; and iii)
define and implement policies across universities in Nigeria to allow the
recruitment and advancement of women in science. These workgroups
are receiving the advice and guidance of a sub-committee of the Board
of Directors of the Schlumberger Foundation.

In 2019, a similar visit is planned to another country, most likely in Asia.
The lessons learned from these visits will be passed onto other countries
where a critical mass of Alumnae have returned to help them keep up
the momentum of step-by-step change in their home faculties and local
communities with the overarching objective of reducing the gender gap
in STEM.
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Xpt XPTXPT

Role Models in STEM

xxx

Home Country
xxx
Degree
xxx
Expertise
xxx
Research Focus
xxx
Host University
xxx
Fellowship Awarded
xxx

This section takes a closer look at some of the pertinent research
topics that women scientists in the Faculty for the Future program
are conducting to tackle large scale issues in their home countries.
Through the discussion of their research projects, four scientists—
from Guatemala, Nepal, Nigeria and Mongolia –address the challenges
drought causes by looking at ways to make crop production in Nepal more
resistant in the face of the current adverse impacts of climate change. In
another example, a scientist from Nigeria is working on a two-pronged
research objective, using waste material to treat water contamination. A
scientist from Guatemala discusses the intricate and delicate interaction
and equilibrium at play in the cloud forests, as well as how critical it is to
preserve biodiversity. Finally, a mathematician from Mongolia explains
how statistics and related fields can be used to solve many of the socioeconomic issues within her country including air pollution, one of the
most challenging issues faced today.
Through their research work, which takes them regularly back to their
home countries, they have each in their own way become strong role
models and mentors for other girls and women around them. They are
demonstrating that, with determination and hard work, issues can be
tackled through science and solutions can be found to improve the
livelihoods and lives of their fellow countrymen…and women.
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Rosa Alicia JIMÉNEZ
The Magic of a Guatemalan Cloud Forest—a Treasure in Peril

Home Country
Guatemala
Degree
PhD in Integrative Biology
Expertise
Biogeography, Ornithology,
Conservation Biology
Research Focus
Cloud Forest Ecosystems
in Central America
Host University
University of California,
Berkeley, United States
Fellowship Awarded
2018

I grew up in Guatemala City where my parents first taught me to love and
respect the natural world. My favorite bird is still the very first one that
my mother introduced me to as the “little crowned bird”, a species with
a beautiful song that used to be very common in the city when I was a
child. My passion for the study of lifeforms rapidly increased when I took
a General Biology class during my first semester at the Universidad de
San Carlos de Guatemala (USAC). That is when I started to learn how
complex life is, and how every single detail, from the assemblage of DNA
molecules to the interactions of different living forms in an ecosystem,
works in a specific way and results in the natural wonders we can see
all around us. Today, I am what one could call a full-fledged biologist
currently carrying out my PhD research in Integrative Biology at the
University of California, Berkeley.
Guatemala is a very mountainous country and, along with southern
Mexico, Belize, El Salvador, Honduras, and Nicaragua, encompasses
different mountain ranges that are the habitat of many endemic
species—ones that cannot be found anywhere else in the world. One
of the habitats found in these mountains is the cloud forest, a magical
ecosystem brimming with life and complex interactions, where clouds
coming from the ocean are present all year long. However, as magical as
the cloud forest may be, it is not immune to the dangers of deforestation
and land use change, which threatens not only the plants and animals
that live in it but also human populations due to its role as a water source.
My research aims to produce information about the genetic diversity
of different species of birds inhabiting the cloud forest ecosystem.
My motivation for conducting this research comes from my desire
to contribute to the environmental protection of the natural areas in
my home country, a contribution which is supported and bolstered
by scientific data. Efforts are being made in Guatemala to preserve
biodiversity, unfortunately, scientific knowledge of its biological

diversity is scarce even though the country is listed as one of the twenty
megadiverse countries in the world. An example of this is the Cloud
Forest Biological Corridor in eastern Guatemala, where several endemic
species live, including the Resplendent Quetzal, Guatemala’s national
bird. State reserve managers and private landowners have created a
partnership working for the conservation of the area but, to date, there
has been no evaluation of how effective this work has been.
My research is focused on understanding cloud forest connectivity
at regional and local scales. The regional perspective will allow me
to understand how different mountain ranges are interconnected
between southern Mexico and Nicaragua and how species diversify
in this ecosystem. The local scale will allow me to uncover certain
zones that can be targeted to enhance connectivity between areas.
My expectations are that my current and future research can be used
to inform and support the Guatemalan government and landowners in
their conservation efforts, as well as contribute to the development of
regional biodiversity conservation and management policies in southern
Mexico and northern Central America.
I hold a tenured faculty position in the Biology Department at USAC,
where I teach the same General Biology class that sparked off my initial
interest in the biological sciences all those years ago. My greatest wish
is to instill a keen awareness of the delicate complexities and wonders
of the ecosystem in my home country and to impart to my students the
incalculable value of preserving one of Guatemala’s truly magnificent
treasures: its gigantic reserves of biological diversity and magical cloud
forests.
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Ranjana RAWAL
Tackling Drought: the use of Biologically
Based Management Tactics

Home Country
Nepal
Degree
PhD in Agriculture
Expertise
Vegetable Science,
Climate Change
Research Focus
Microbial Mitigation of
Stress in Vegetables
Host University
Ohio State University,
United States
Fellowship Awarded
2017

I was born and raised in the western region of Nepal where obtaining
a professional degree is not only quite rare but educating a girl child is
considered an unwise use of the family’s financial resources. Although
I was faced with challenges like these right from the start, I was
determined to study a lot and I achieved good academic results through
my perseverance. This served to open my parents’ eyes to my talents and
after some resistance they finally yielded and sent me to the same high
school as my brothers.

In September 2017, I joined the Department of Horticulture and Crop
Science at The Ohio State University in the United States, to pursue
my PhD with the financial support of the Faculty for the Future program.
My research goal is ultimately the mitigation of some of the adverse
impacts of climate change on vegetable production and especially, the
alarming effects of drought. What motivates me most though to tackle
this problem is the threatened livelihoods of subsistence farmers in the
Himalayan region of Nepal.

The next branch of the great tree of knowledge that I wished to clutch
onto turned out to be quite prickly as I was keen on science subjects
and it was completely unheard of in my locality for girls to reach out
for such things. Moreover, and to my utter despair at that time, the only
places where I could pursue such courses were located a great distance
from my hometown, where strong societal barriers prohibited women
from leaving. With each passing semester, it became clearer to me that
I, as a woman, who desperately wanted to become a scientist, would
have to put up a long battle to convince my parents to allow me to leave
the safety of my own back garden. However, I stuck tenaciously to my
choice and my grit and determination were rewarded in a scholarship
from Tribhuvan University (TU). My family could no longer turn a blind eye
to the buds that were beginning to blossom before them, and they at last
opened the gate for me to travel the higher education scientific route.

Global agriculture is currently threatened by climate change which
is increasing the intensity of low-moisture stress (drought) in crop
production. Drought alone is contributing to more than 35% of crop yield
loss worldwide. Exploration of biologically based management tactics
for tackling drought is a key focus of my PhD research project. In a
nutshell, my aim is to study naturally occurring soil microbes which have
beneficial effects on plants.

I completed my undergraduate degree in Agricultural Science at TU
in 2008 and later an MSc in Horticultural Science. Horticulture is of
great interest to me as vegetable production in Nepal represents the
staple food and nutritional supply and, to date, it has received only limited
research focus. Also, as I am keen in promoting the empowerment of
women farmers through participatory action research, I joined the
Nepal Agricultural Research Council (NARC) as a research scientist in
2014. NARC is the primary research body of the Nepalese government
of Nepal.

These microbes are receiving increased attention as a sustainable tool
for improving productivity and inducing stress tolerance in crops. I chose
to concentrate on Trichoderma which are plant growth-promoting fungi.
Trichoderma are widely used to suppress plant diseases; however, the
most recent findings indicate that the colonization of these fungal species
in plant root systems induce the plant’s capacity to tolerate drought
stress. From a large collection of Trichoderma isolates that I collected
from diverse locations of Nepal, 14 isolates were selected which can
grow well in low-moisture conditions. The efficacy of these isolates
was then tested to induce growth and the plant’s capacity to enhance
drought tolerance in a greenhouse setting using tomato crops. Findings
show that some of these isolates can potentially enhance growth
performance in tomatoes. Also, significantly higher plant biomass was
found in plants inoculated with these Trichoderma isolates (T. viride and
T. asperellum) and tomato plants, for instance, showed reduced wilting
symptoms and faster recovery upon irrigation.
Continues on the Next Page
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Interestingly too, it was found that when tomato seedlings are inoculated
with Trichoderma isolates a substantial change in root structure takes
place with lateral roots increasing five times more compared to nonTrichoderma seedlings. Currently, my research is focused on verifying
the role that these Trichoderma isolates have in changing the root
architecture of tomato plants, and the effect of different temperatures
on their growth and performance will be studied to determine the
potential adaptation response under different environmental conditions.
The results of this research will have a positive impact in the future of
crop production not only in Nepal, but also in many other regions of the
world that are faced with the adverse effects of a changing climate.
I am eager to resume my position as a research scientist at NARC and to
set about implementing the results of my PhD work. I continue to provide
technical guidelines to fellow researchers based back home, helping
them to resolve any issues with the implementation of the research
projects I was handling before embarking on my PhD. The representation
of women in research and development organizations such as NARC is
essential for two reasons; the first being to effectively engage with the
farming community which, in Nepal, is mainly driven by female smallscale farmers since many of their male counterparts work overseas; and
the second is to ensure that sustainable methods of crop production
are adopted in the future in the face of the adverse effects of climate
change, including the life threatening one that is beginning to, quite
literally, stalk the planet: drought.

These days I wear many hats: that of engineer, scientist, lecturer, and
researcher; but above all, I am first and foremost a woman. My mother
was a firm believer in the education of girls, and she was the person
who inspired me most along my journey. She herself grew up in a corner
of south-eastern Nigeria where educating a female was akin to social
outrage, but she nonetheless managed to finish secondary school. In
my mother’s hometown at that time, information on educational options
or sponsorship was not allowed to break through the thick fog of oldfashioned ideas surrounding the education of females, thus ensuring
that women were securely fenced into a place in society from where it
is still, even today, proving difficult for many to emerge. Her education
and aspirations came to an abrupt halt and like so many other women in
Nigeria, she subsequently married and had children.
It was my mother, however, who introduced me to literature. Books
broadened my horizons and imagination, opening new worlds to me. In
my mind’s eye, although surrounded by people who strongly opposed
my interest in books, I travelled to the furthest parts of the world and
most importantly learned how some people who had come from humble
beginnings had made something of their lives. I became an avid reader,
devouring countless books in my quest for knowledge. Gradually I
became curious about people outside my own sphere and stumbled upon
the works of Marie Curie. The interest in physics which that sparked off
in me, later lead me to engineering as a choice of career.
I gained admission to a local university in Yola, Nigeria to study
chemical engineering with the encouragement of my mother and the
help of a scholarship. This was a shock that reverberated throughout
my neighborhood as no one there held a degree or even a professional
career. People in my locality could not understand how or why I had
become interested in attending a university. Breaking the mold, as
everyone knows, is not without its risks and again it was my mother
who shouldered me through this period, gently pushing me forward and
encouraging me to pursue whatever avenue I thought was worthwhile.

Home Country
Nigeria
Degree
PhD in Chemistry
Expertise
Nanomaterials, Water
Pollutants, and Sensors
Research Focus
Nanomaterial Adsorbents
for Water Treatment
Host University
Manchester Metropolitan
University, United Kingdom
Fellowship Awarded
2017
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Quite quickly it made sense for me to try and fix an issue that I had grown
up with. In fact, the issue was so extensive that it was almost taken as
a fact of life by most people; “nothing can be done about it”, they would
say, “it is a hopeless situation”.
Therefore, I chose to tackle the challenge of water contamination which
was, and still is, impacting vast territories across the globe causing
countless health complications in young and old alike. Understanding
the implications of reducing water pollution and its wider impact on
society and quality of life for large populations, quickly became a key
focus for me. My undergraduate research focused on identifying and
quantifying pollutants in the Upper Benue River, a major water source for
my locality. During my master’s degree, I worked on sensors for detecting
water pollutants and this led naturally to my current PhD research which
focuses on finding solutions for water contamination. In short, my
interest in water contamination began with a simple question “what is in
that water?” followed by “isn’t there a better way to detect pollutants?”
to finally “enough with the questions! Let’s put some solutions together!”
Today, I am exploring different water treatments using waste materials
from the environment to solve water contamination issues. These
materials include local items such as coal, peat and palm kernels all of
which are burnt as fuel and disposed of in the environment which later
find their way into drinking water. I have also used material which has
no commercial value, such as a layered clay eaten by some women as
a result of an eating disorder called geophagy (a form of pica) in which
people have cravings for earthy materials. The aim of my research is
to find ways to modify these materials in order to remove a range of
inorganic water contaminants. Then, when these wastes or pica
clay materials are reintroduced into water treatment systems, they
possess additional attributes as a result of the modification process
which enable them to absorb other types of contaminants contained in
the water. This twofold objective of using environmental waste to solve

an environmental issue is particularly valuable and my research ties
into the United Nations Sustainable Development goal number 6 which
focuses on safe drinking water by 2030.
Water – clean drinking water—is one of life’s necessities in every country
and culture. The provision, preservation and conservation of clean water
for all human beings wherever they reside is also one of today’s greatest
challenges. I will continue to focus on bringing solutions for clean water,
fit for consumption, long after I have finished my PhD and have returned
to my position as lecturer in the Department of Petroleum and Chemical
Engineering at the American University of Nigeria. I also believe that
through the concerted efforts of local communities, governments and
industries, the actions and intentions of all stakeholders will contribute
to a cleaner environment for all. This does not require a magician’s hat,
but rather clear heads on the steady shoulders of ordinary men and
women, scientists, researchers, teachers, politicians and lawmakers all
working together to help make the world we live in a cleaner, healthier
place for future generations.
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From Ulaanbaatar to Bath…My Own Quantum Leap!

Home Country
Mongolia
Degree
PhD in Mathematics
Expertise
Probability Theory
and Statistics
Research Focus
Mathematics
Host University
University of Bath,
United Kingdom
Fellowship Awarded
2016

Some of the happiest moments that I can recall from my early childhood
were those spent with my mother who would patiently explain to me
challenging mathematical problems for children published in a monthly
Russian journal called “Kvant”, which means quantum. She used to
translate these for me into Mongolian and thereafter I would spend many
enthralling hours trying to solve by myself the mathematical workings
of these magical forms and digits. I was captivated by numbers from
an early age and with the passing of time was drawn ever deeper into
their mysterious web of possibilities. Speaking of webs, there was no
internet connection whatsoever in Mongolia when I was growing up, but
now, looking back at that time, I like to think that I was engaged in a very
different kind of web connection.
In high school, my life-path crossed with one of the best teachers I’ve ever
had who trained me to participate in various mathematical Olympiads at
which I received several awards, including a National Gold Medal and
an International Achievement Recognition. This turned out to be a lifechanging experience for me. My passion for mathematics deepened with
each new level reached on the educational ladder and it was during my
bachelor’s degree that I was first introduced to probability, a mathematical
theory which left me quite literally, spellbound. With its myriad of
ramifications, it has constantly renewed and satisfied my insatiable
curiosity in this field.
Despite all this, those around me in Ulaanbaatar were baffled at my choice
of study. They could not understand why I did not choose economics
instead of mathematics, as the latter would contribute better to Mongolia’s
economy, or so they claimed! Only my father believed that by pursuing
mathematics I could work in industry, helping to model applications that
will contribute to society. It was he who opened my eyes to the realization
that mathematics can be applied to and used in the real world.
For my undergraduate studies I was again lucky to have some of the best
supervisors at the National University of Mongolia (NUM). Thanks to the

influence of Soviet educational norms, I was also exposed to a strong,
theoretically oriented mathematics curriculum. Upon completion of my
MSc I began teaching probability courses there. My interest in probability
also naturally led to my interest in statistical methods. However, I had
never intended to shift towards statistics, until 2012, when I had the good
fortune to meet Professor Andreas Kyprianou from the University of Bath
(UoB) while he was visiting NUM. Even more fortunately, his mission was
to create an integrative PhD curriculum to train mathematicians in the use
of high-level mathematical theories with industrial applications. This led to
the development in 2014 of a program known as SAMBa: The Centre for
Doctoral Training in Statistical Applied Mathematics at Bath.
This was exactly the type of doctoral training I had always dreamed of! Yet
I knew that my chances of being accepted for such a program were slim
due to a lack of solid mathematical research following my MSc. Against all
odds however, “probability”, the concept I so cherish, dealt me a winning
hand and I was given the second life-changing chance in my life: I was
offered a place on the SAMBa training program. With the financial support
of the Faculty of the Future program and the academic expertise of UoB,
this was the quantum leap that in 2016 propelled me on a remarkable
journey in a real research environment of high-level mathematics.
My current research lies in pure theoretical probability involving
characterization of the stochastic jump processes with some special
properties. This class of stochastic processes has applications in physics
and finance, for example. Upon completion of my PhD I plan to return to
NUM where I will continue teaching as well as carrying out research with
the goal of building a team of experts in probability and statistics as well as
a micro-scale SAMBa-style research environment in the future.
The SAMBa program is truly unique in that it has also led to another vital
opportunity not just for me, but also for Mongolia. A few years ago, the
multidisciplinary team at UoB initiated and secured several significant
grants with the aim of capacity building in statistics and related fields
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through training and joint research. The focus of this work is on tackling
socio-economic issues currently faced in Mongolia; this includes one of
the most challenging issues of them all today, namely air pollution in UB.
Since 2016, in the context of these projects and along-side my PhD
research, I have been responsible for building on the collaboration
between NUM and UoB and helping to train and develop the research skills
of mathematicians and scientists from Mongolia. This has also served as
part of the preparation for my return to Mongolia and has brought me into
contact with a wide number of people in different fields (both in Mongolia
and the UK) including chemistry, medicine, environmental science and
policy making. I have been very enthusiastic about this opportunity and
the longer-term implications. It is the sustainable nature of the approach
that is hugely important; ultimately Mongolian researchers will be able to
tackle national issues, such as the severity of air pollution, by themselves.
Looking back, I could never have imagined while sitting in my disconnected
corner of the world, quietly teasing out math problems in my “Kvant”
magazine, that I would one day be part of such an impactful, real-life,
internationally collaborative project, helping to address the urgent and
critical challenges of my country….and all of this through the infinite
kaleidoscope of mathematics.
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