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ASME is one of the most
representative, eﬀective and
l e a d i n g i n te r n a t i o n a l n o n governmental organizations engaged in the
promotion of MSMEs worldwide. WASME
works closely with MSME experts in
diﬀerent parts of the world and also enjoys
consultative/Observer status with concerned agencies in UN system such as
UNCTAD, ITC, WIPO, UNIDO, UNESCO,
UNCITRAL, UNESCAP and ILO, and several
other inter-governmental and international
organizations.
Since its inception in 1980, as the global
voice of SMEs, WASME is actively engaged in
crafting the Development agendas for SMEs,
advocating for their greater recognition and
enabling them to eﬀectively contribute to
the economic prosperity and social well
being of their respective country.
WASME has been contributing signi icantly
both at policy and operational levels and is
instrumental in bringing about major SME
policy changes in both developing and
developed cou n t ries. It ha s g rea t ly
in luenced favourable conclusions and
recommendations of various agencies in the
United Nations System.
Through multi-dimensional activities like
P o l i c y A d v o c a c y, I n f o r m a t i o n
Dissemination, National & International
Conferences & Seminars, Events & Trainings,
Publication & Research, Network linkages
etc. we assist in creating best, integrated,
innovative and sustainable working
frameworks for SMEs in all in-dustry
sectors.
Our monthly Newsletter “World SME News”
featuring developments in MSME sector
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around the world and fortnightly “SME eBulletin” are the special purpose vehicle for
information dissemination that empowers
SMEs with right knowledge and experience.
With our members, permanent representatives, senior advisors, associates and
S M E E x p e r t s i n d i ﬀ e re n t c o u n t r i e s
worldwide, we are unceasingly strengthening international cooperation, building
linkages with governments bodies, SME
associations, Chamber of Commerce,
institutions of diﬀerent countries to en-able
sound macroeconomic policies, capability of
stakeholders to develop conducive business
environ-ments, regulatory frameworks,
good governance for SMEs.
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Research paper on “The new paradigm of economic
complexity” author by Pierre-Alexandre Balland , Tom
Broekel , Dario Diodato , Elisa Giuliani , Ricardo
Hausmann , Neave O'Clery and David Rigby discuss
about the growth, development, technological
change, income inequality, spatial disparities, and
resilience are the visible outcomes of hidden
systemic interactions.

trade, as Asian importers eye markets closer
tohome.
In start-up section, the focus news are January 16
to be marked as Startup Day, says PM Modi and
Ten startups join Aerospace Xelerated support
scheme.
Women's wing section we have added news
related to How Arab Women Are Making Waves in
Tech and A campaign to promote digital
empowerment among women entrepreneurs.
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In UN section, focus is on International Trade Centre
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SMEs. Its joint mandate combines a focus on
expanding trade opportunities with the aim of
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Indonesia. Indonesia's small businesses will be an
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and become established companies.
Exclusive Interview with Pavel Konechy, CEO of
Neuron Soundware talks about how Neuron
Soundware develops technology for automated
predictive maintenance of industrial machinery.
In Entrepreneur of Month, we have given space to a
young women entrepreneur Sapna Kapoor whose
entrepreneurial journey well expresses this adage
with about two decades of a successful corporate
career she decided to transition from an employee to
an employer journey.
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Sme Platform, Gain From It and Live Webinar on
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to Global trade in goods hits all-time quarterly high of
$5.6 trillion and RCEP to accelerate regionalisation of
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Research Paper
The new paradigm of economic complexity
Pierre-Alexandre Balland, Tom Broekel c, Dario Diodato ,Elisa Giuliani, Ricardo Hausmann, Neave O'Clery, David Rigby
ABSTRACT
Economic complexity oﬀers a poten ally
powerful paradigm to understand key societal
issues and challenges of our me. The underlying
idea is that growth, development, technological
change, income inequality, spa al dispari es,
and resilience are the visible outcomes of hidden
systemic interac ons. The study of economic
complexity seeks to understand the structure of
these interac ons and how they shape various
socioeconomic processes. This emerging ﬁeld
relies heavily on big data and machine learning
techniques. This brief introduc on to economic
complexity has three aims. The ﬁrst is to
summarize key theore cal founda ons and
principles of economic complexity. The second is
to brieﬂy review the tools and metrics developed
in the economic complexity literature that
exploit informa on encoded in the structure of
the economy to ﬁnd new empirical pa erns. The
ﬁnal aim is to highlight the insights from
economic complexity to improve predic on and
poli cal decision-making. Ins tu ons including
the World Bank, the European Commission, the
World Economic Forum, the OECD, and a range of
na onal and regional organiza ons have begun
to embrace the principles of economic
complexity and its analy cal framework. We
discuss policy implica ons of this ﬁeld, in
par cular the usefulness of building recommenda on systems for major public investment
decisions in a complex world.
Introduc on
The central point of economic complexity is that
some of the biggest societal issues of our me
only start to make sense if we look at the systemic
interac ons that produce them. As an example of
a systema c interac on, let us think about
Google. Google's monopoly over internet search
goes beyond having the smartest engineers, the
largest R&D in- vestments, or the best AI. It is the
outcome of a self-reinforcing feedback loop in
which slightly be er predic ons a ract more
users, which in turn provides more data, leading
to be er predic ons. Iterate enough mes and

you end up with a snowball eﬀect that promotes
exponen al adop on and control over the
internet search market. The same idea applies to
individual returns - returns that are increasingly
decoupled from talent and eﬀort in a complex
society - and instead based on the leverage of
complex economic interac ons origina ng from
the division of labor, capital ﬂows, media
presence, and task automa on.
The analysis of economic complexity oﬀers a
broad framework that can be applied to many
societal challenges. In this introduc on to the
Special Issue we focus on ma ers rela ng to
technology and innova on. Our discussion
begins by exploring how humans managed to
divide the process of knowledge produc on and
organize complex in- terdependencies that, in
turn, create extraordinary technologies.
From the division of human knowledge to
extraordinary technologies
The far-reaching extent of human technology
never ceases to surprise us and capture our
imagina on. We have harnessed the quantum
me- chanical quirks of semiconductors to make
microprocessors. We use the general theory of
rela vity to calculate GPS posi ons. We use
micro- biology to leaven bread, ferment beer and
wine and produce vaccines. We use material
science to create touchable screens. We can only
be mesmerized by how quickly intelligent
machines have learned to drive cars, read lung
scans, or predict what we will want to listen to,
watch, or buy be er than any human. But where
does all of this knowledge reside? What
determines how and where it is put to use? How
does it grow?
The framework of economic complexity is
intrinsically entangled with these ques ons. A
way of illustra ng how the research universe of
economic complexity arises from a central
understanding of technology is to posit that
produc ve knowledge takes three forms:
embodied knowledge in tools and materials or
5
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ar facts, codiﬁed knowledge in books, formulas,
algorithms and how-to-do manuals, and tacit
knowl- edge or know-how in brains. Tools exist in
3-dimensional space and can be transported.
Codes exist in some symbolic space. Although
they can be represented as ink on paper or piXels
on a screen, their meaning is not in the material
but in the symbols they represent. As such, they
can be shared using the many communica on
technologies we have available. Know-how
resides in brains and only in brains.1 It moves with
enormous diﬃculty from brain to brain because it
is unconscious and does not involve understanding. EXamples are our ability to walk, to ride
a bike, to use language or to infer a person's
inten ons from their facial ex- pressions. We
know how to do these tasks, but we do not know
what it is that we do when we do them and hence,
we do not know how to teach others to do them.
This is part of what Kahneman and Tversky called
System 1 (see Kahneman, 2011). This know-how
resides in the wiring of our neurons, a result of a
long process of repe on, imita on and
feedback. While, during the Renaissance, it was
conceivable, if not common, that gi ed
polymaths excelled in mul ple disciplines, the
world's knowledge has since grown too much for
a single person to even master one ﬁeld. Today,
only the division of knowledge across many
individuals allows us to overcome individual
human limits and makes the technological
progress of modern socie es possible (Jones,
2009).
Several implica ons emerge from this. First, in
the short run, tools, codes and know-how are
very strong complements: to drive from home to
work we need the car (the tool), we need the
layout of the trans- porta on network and its
many rules (the codes) and we need to know how
to drive the car and how to iden fy where we are
in space (the know-how). We need all three to
complete the task. Over me, things may change.
So ware applica ons may make driving less
reliant on know-how by moving informa on and
interpreta on to a tool and self- driving cars may

do away with the driver altogether. But at any
moment in me tools, codes and know-how are
strongly complementary. This implies that the
implementa on of a par cular technology at a
given point in space (i.e., its geographic diﬀusion)
is bound to be limited not by the absence of tools
or codes, which are rela vely easy to move, but
Second, given the limita ons of how much knowhow ﬁts in a per- son, the growth of know-how at
the societal level occurs at the extensive margin2
through the division of tacit knowledge between
individuals:
The whole knows more because individuals know
diﬀerent, which is to say that the growth of knowhow happens thanks to specializa on. Specializa on and diversiﬁca on are, in fact, two
aspects of the same phenomenon seen from two
diﬀerent scales. If individuals specialize, ﬁrms,
ci es, and countries diversify. Yet, many scholars
and policy- makers have wrongly equated the
beneﬁts of individual specializa on with those of
specializa on at higher scales (Hausmann, 2013).
This is an example of the fallacy of composi on.
As a ma er of fact, the opposite is true: socie es
with very specialized individuals have access to a
greater variety of knowledge and are, therefore,
more diversiﬁed. "It is the great mul plica on of
the produc ons of all the diﬀerent arts, in
consequence of the division of labor, which
occasions, in a well-governed society, that
universal opulence which extends itself to the
lowest ranks of the people" writes Adam Smith,
making this point for the ﬁrst me in 1776 (Smith,
1776, pp.18-19). Numerous empirical studies
conﬁrm that developed na ons are, in fact, more
diversiﬁed, supplying greater va- rie es of
products and services (Imbs and Wacziarg, 2003;
Bustos et al., 2012; Tacchella et al., 2013;
Be encourt et al., 2014; Petralia et al., 2017).
Third, there are dynamic eﬀects of specializa on:
not only does it enable socie es to accumulate
more collec ve knowledge, but it also allows
them to create new knowledge. As inven on has
been described by many authors as the discovery
6
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of new useful combina ons of exis ng ideas
(Weitzman, 1998; Fleming and Sorenson, 2001),
a society of highly specialized individuals, one
that has a greater variety of exper- se, is more
likely to be able to combine old ideas into new
technologies. This combinatorial aspect of the
division of knowledge has serious economic
consequences. Hausmann and Hidalgo (2011)
argue that, as the number of possibili es grows
exponen ally with the variety of elements to
combine, countries with few (many) of those
elements will have weak (strong) incen ves to
accumulate more elements as they may produce
few (many) new combina ons. This may cause a
poverty trap3 that is responsible, at least in part,
for the Great Divergence of incomes observed
over the past two centuries (Pritche , 1997).
The contribu on of economic complexity to
economics and related disciplines
The new approaches to economic complexity
discussed below are clearly related to complexity
in other areas of science and those new
approaches can beneﬁt from and contribute to
complexity developments in those other ﬁelds. At
one level, the brain (society) is composed of very
similar neurons (humans) but its capabili es
emerge from specializa on and interconnec ons, making the idea of a social brain more
than just a metaphor. Ecological systems involve
specialized species that interact through trophic,
mutualis c and other connec ons. Loca ons
diﬀer in their diversity and species diﬀer in their
ubiquity. Moreover, more diverse ecosystems
tend to host less ubiquitous species, just as in
eco- nomic systems. No wonder many of the
methods developed in ecology have been close to
the ones that have proven useful in economic
complexity.
The no on of economic complexity adds to the
toolboX of economics in at least two ways. First, it
expands the methods available to reduce the
dimensionality of a problem in order to study it.5
A common approach in economics has been to
aggregate data: for example, na onal accounts

use ﬁrm, household, government and customs
data to calculate aggre- gates such as gross
domes c product, investment, consump on,
exports and imports. In this process, informa on
is collapsed by adding up diﬀerent entries.
Economic complexity uses methods of spectral
analysis and network theory to reduce the
dimensionality of the data in ways that preserve
more informa on than mere aggregates.
Measures of economic complexity, such as the
Economic Complexity Index (ECI) (Hidalgo and
Hausmann, 2009), Fitness (Tacchella et al., 2012)
or produc on ability introduced in this Special
Issue by Bustos and Yildirim (2021) are ex- amples
of spectral methods. The product /indus-try
/technology/occupa on spaces that have been
developed in the relatedness and complexity
liter-ature are examples of methods that use
informa on on loca ons and ac vi es to
es mate new measures of proXimity between
ac vi es and loca ons that are then studied as
weighted networks.
Secondly, economics has had diﬃculty in
studying technology. It has tended to measure it
through its consequences: as a shi parameter in
aggregate produc on func ons such as measures
of total factor pro- duc vity (see the survey in
Hulten, 2001). But it does not provide a connec on from its consequences to its causes, which
may be contained in informa on erased through
data aggrega on. Rich countries are not just like
poor countries that get more output out of their
capital and labor inputs: they produce radically
diﬀerent things using radically diﬀerent methods
of produc on. What they produce is in the data
before aggrega on. Economic complexity
methods allow us to reduce data dimensionality,
while s ll capturing informa on about what
countries produce -which has been shown to be
important for our understanding of produc vity,
income and growth.
Adam Smith's idea that produc vity is related to
the division of labor has been captured in
endogenous growth theories, such as Grossman
7
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and Helpman (1991) and Aghion and Howi
(1992) .6 These papers use a DiXit-S glitz
produc on func on which treats products as
equally sub- s tutable for one other. This is clearly
an assump on that simpliﬁes the algebra but is
very far from reality. In Ricardian models,
following Eaton and Kortum (2002), a country's
compara ve advantage in a par cular product
comes from random draws from an extreme
value distribu on, with no correla on across
draws. This means that the probability of having a
compara ve advantage in aircra manufacturing
is unrelated to whether the country is currently
producing coﬀee or cars. Economic complexity
methods can make a contribu on by making it
feasible to introduce relevant heterogeneity
between industries and products (in terms of
their complexity, connectedness and relatedness) in a way that is simple, tractable and
empirically implementable. For example, Mealy
and Teytelboym (2021) in this Special Issue use
eco- nomic complexity measures to map out the
growth possibili es of countries in the green
economy. Likewise, Atkin et al. (2021) embed
economic complexity measures in a Ricardian
model of trade to explore the impact of trade on
growth through its impact on capability accumula on. Many other applica ons of the concept
of economic complexity are explored in the
following discussion.
Complexity measurement
As introduced above, Hidalgo and Hausmann
(2009) devised a method to capture the
complexity of individual products and countries
by looking at the global pa ern of exports. The
general idea proposed is that complex products
are rare (i.e., have low ubiquity), and found only
can be extracted from the Mcp matriX by
incorpora ng diﬀerent in places that produce
many other products (i.e., are highly diversiﬁed).
weigh ng schemes. In Sec on 2.2, we review
these eﬀorts, along with the rich discussion
around the interpreta ons of the diﬀerent
indices. In Sec on 2.3, we discuss how these
vectors have been successfully applied in

diﬀerent empirical contexts. Up to this point, we
have assumed that the dimensions of the Mcp
matriX are countries and products, as used to
compute the ﬁrst ECI. However, subsequent
literature has explored a variety of alterna ve
dimensions both for loca ons (e.g., states, ci es)
and ac vi es (e.g. industries, technology classes,
scien ﬁc ﬁelds). In Sec on 2.4 we focus
speciﬁcally on the geographical dimension of
complexity: what is the relevant scale at which
capabili es come together to synthesize a
product or a service? The literature in economic
geography, which suggests knowledge is
primarily generated and co- ordinated in ci es
and regions, has inspired scholars to explore economic complexity dynamics at the sub-na onal
scale.
Another important stream in the economic
complexity literature
Revolves around the concept of the product
space (Hidalgo et al., 2007), which can be thought
of as a measure of similarity or relatedness of two
products in the Ppa. This can be inferred from the
Mcp matriX because if two products have similar
rows in the Ppa, countries that are able to do one
of them should also be able to do the other.
Hence the probability that two products are coexported by the same countries is informa ve of
their similarity. Symmetrically, one can think of a
country space, The PCI is a metric derived from a
bipar te network of products and countries
(encoded in Mcp), and is calculated using the
'Method of Re- ﬂec ons'. This func ons by
recursively compu ng the average diversity of
countries that make a speciﬁc product, and the
average ubiquity of the other products that these
countries produce. Hence, a product is considered complex if it is produced by a few highly
diversiﬁed coun- tries that produce products that
are themselves rare and made by highly
diversiﬁed countries. A country is complex,
according to the ECI, if it produces many products
(i.e., is highly diversiﬁed), especially those that
are rela vely rare (having low ubiquity). As this
calcula on is iterated, it converges to the second
8
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eigenvector of the Acp BcpT matriX. The ﬁnal
value of a country's ECI is the average PCI of the
products that it exports, and the PCI of an
individual product is the average ECI of the
countries that export that product. Hidalgo and
Hausmann (2009) and Hausmann et al. (2014)
show that the ECI values for countries are highly
correlated with GDP per capita, especially a er
controlling for natural resource wealth. More
importantly, devia ons in sca erplots of country
ECI and GDP per capita values at any me predict
future growth, indica ng that countries tend to
converge to a level of income that is determined
by 7 Hausmann et al. (2021) in this Special Issue
jus fy these conclusions in a Ricardian framework
their ECI.

(and 'Quality' of a product) based on an itera ve
scheme that weighs more heavily low Fitness
exporters when es ma ng the Quality of a
product. Some methodological issues with the
stability or conver- gence of this algorithm have
been pointed out (Morrison et al., 2017) and
improved (Servedio et al., 2018). More recently,
Sciarra et al. (2020) united these methods (ECI
and Fitness) under a common math- ema cal
framework, and proposed a new metric, the
GENEPY index, which combines informa on on
both ECI and Fitness. The authors argue that one
advantage of this index is that it can be easily
interpreted and computed as a standard node
centrality measure derived from a product
similarity network.

While widely adopted within both the academic
and policy literature (see below for a discussion
o n p o l i c y ) , t h e s o m ew h at co m p l i cate d
formula on of the ECI and PCI measures has led
to diﬃcul es in interpreta on. Addressing this
issue, Mealy et al. (2019) note that the ECI is in
fact the Fiedler eigenvector and is hence
equivalent to a two-dimensional embedding of
the matriX AcpT Bcp or, equivalently, a network
with edge weights corresponding to product copresences. This vector is commonly deployed as a
spectral clustering algorithm that par ons a
network into two parts: the entries of the
eigenvector can be seen as a 'distance' to the split.
From this perspec ve, the ECI and PCI can be seen
as measures of country and product clustering.

Complexity and performance
The economic complexity literature views
economic development as a structural transforma on process, whereby economic growth
results from the transforma on of a country's
produc ve structure from one dominated by
simple low-tech ac vi es, typically unprocessed
primary products, to one characterized by more
technologically advanced manufacturing processes. By emphasizing changes in the composi on of output, the complexity approach to
growth and development is related to the
literature on structural transforma on (see
Herrendorf et al., 2014 for a review).

There have been a variety of adapta ons of the
ECI approach. In par cular, Tacchella et al. (2012)
and Cristelli et al. (2013) cri que the ECI method
based on how it es mates the complexity of a
product. Their key argument is that the
complexity of a product cannot be deﬁned as the
average complexity of the countries producing it
(as is the case for PCI) since high complexity
countries make nearly all products while low
complexity countries only make low complexity
products. The authors propose a reﬁnement of
the ECI method, deﬁning the 'Fitness' of a country

This literature emphasizes the diﬀerence in
produc vity levels and growth across sectors and
between countries and regions. For example,
Duarte and Restuccia (2010) ﬁnd smaller
produc vity diﬀerences across countries in
manufacturing than in agriculture or services, and
larger produc vity convergence in agricu-lture
and manufacturing than in services. Rodrik (2013)
ﬁnds uncondi onal cross-country convergence in
manufacturing but not in aggre-gate produc vity.
The economic complexity perspec ve can help us
interpret these ﬁndings and make them more
precise. One implica on is that there is
produc vity convergence at the intensive margin
9

Research Paper

but not at the extensive margin: exis ng
manufacturing ac vi es ﬁnd it easier to improve,
but it is hard to get into new ac vi es because
the requisite capabili es may be missing. So,
convergence does not occur beyond exis ng
tradable ac- vi es. The fact that the product
space (see Hidalgo et al., 2007 and the sec on on
relatedness below) is highly structured and that
countries are located in diﬀerent parts of it
means that there is signiﬁcant variance in the
capacity to converge based on a country's
posi on in the space. These ﬁndings are
documented in Felipe et al. (2012), Hausmann et
al. (2013), Cristelli et al. (2015), and Gala et al.
(2018).
Finally, while inequality and environmental
performance are two issues of concern in the
sustainable development agenda, there are
other areas that have a racted interest such as
migra on. If know-how resides in brains, and it
moves with diﬃculty from brain to brain, then
moving brains may become cri cal to the
movement of knowhow, the diﬀusion of
technology and the growth of complexity. A long
literature has documented the importance of
migra on in technological diﬀusion (Saxenian,
2006; Moser et al., 2014; Hausmann and
Nedelkoska, 2018; Diodato et al., 2021). Bahar et
al. (2014) provide evidence on the in- terna onal
diﬀusion of compe ve advantage, while others
have established links between the movement of
complex capabili es and FDI ﬂows, sugges ng
diﬀerent pathways for countries to build
complexity (Khan et al., 2020). Mayneris and
Poncet (2015) provide evidence of capability
spillovers between co-located foreign and
domes c Chinese ﬁrms. Coscia et al. (2020) ﬁnd
evidence that business travel from countries with
industry knowledge predicts the growth of
produc vity, employment and exports in those
industries in the recipient country, providing
further evidence on the importance of human
mobility in the movement of speciﬁc elements of
knowhow. Bahar et al. (2021) in this Special Issue
ﬁnd that more complex economies are chara-

cterized by greater immigrants' birthplace
diversity, showing that diversity of workers'
geographical origin - especially among collegeeducated migrants - leads to greater diversity in
the des na on export basket. It would be
interes ng to explore how broader social jus ce
issues, such as social cohesion or human rights
protec on, change as countries acquire more
produc ve capabili es and become more
complex. Are more complex products more
sustainable in a social sense or do they require
deeper forms of human coopera on that are
correlated with greater social cohesion and
rights.
Complexity and geographical scale
Complex economic ac vi es tend to concentrate
in space. Hidalgo and Hausmann (2009) exploit
this fact in their measures of complexity at the
interna onal scale. Interest in economic complexity, and its relevance for understanding
uneven development, has grown just as rapidly at
the sub-na onal scale. In early work using export
data for a panel of Chinese ci es, Poncet and
Waldemar (2013) report that eco- nomic
complexity is a robust determinant of economic
growth. Using patent data, Balland and Rigby
(2017) explore shi s in the complexity of
knowledge produc on across US metropolitan
areas. For EU regions, Balland et al. (2019) use
measures of relatedness density to iden fy the
knowledge cores of regions and to proXy for the
cost of developing new technology growth paths.
The returns to developing these growth paths are
measured with complexity-based indicators of
the value of compe ng technologies. Gao and
Zhou (2018) explore the evolu on of complexity
across Chinese provinces since 2000. They report
faster growth in complexity for coastal regions of
China and a strong posi ve rela onship between
economic complexity and the level of GDP per
capita. Firm-level export data is used by Zhou et
al. (2019) to document the increase in complexity
of Chinese exports at the city-level. Export
involves fewer missing capabili es. In this
interpreta on, moving to- wards related
10
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ac vi es is more feasible, but not necessarily
more valuable.
Relatedness
Relatedness, which describes the rela onship
between diﬀerent classes of economic ac vi es,
has emerged as a powerful concept to explain
economic diversiﬁca on and technological
upgrading (Breschi et al., 2003; Hidalgo et al.,
2007; Ne e et al., 2011). There are two roots
with diﬀerent interpreta ons of the
underpinnings of relatedness. On the one hand,
two ac vi es are related if their vectors of
capability requirements (the Ppa) are similar. As a
consequence, it is easier for a country to move
from exis ng ac vi es to related ac vi es
because it diﬀerent categories of economic
ac vi es (or sets thereof), its applica- on usually
requires a more structural perspec ve. A key
substan ve focus within the research area of
relatedness is the transforma on of economies
through the mechanism of diversiﬁca on. The
principle of relatedness stresses that the
probability of diversiﬁca on is shaped by the
existence of mul ple related ac vi es, and not by
any one par cular ac vity. Assessing ac vi es
based on their embeddedness within a wider set
of rela ons to other ac vi es underlies
prominent concepts such as corporate coherence
(Teece et al., 1994) and related as well as
unrelated variety (Frenken et al., 2007). The
literature on (resource) completeness and on
(resource) por olios add in this context that the
rela on between two ac vi es is frequently
shaped by the presence of exper se in (mul ple)
others (Carnahan et al., 2010; Medcof, 2000).
More research is also needed to be er understand the path- dependent nature of relatedness
processes and how this translates into
compara ve advantage and growth. Hausmann
et al. (2021) in this Special Issue focus on these
ma ers. By developing a modiﬁed Ricardianmodel, the authors es mate the compara ve
advantage of an industry in a speciﬁc loca on
based on the compara ve advantage of similar

industries and similar loca ons. It is shown that
this approach predicts long-term employment
growth. In addi on, the paper over- comes a
shortcoming of many tradi onal trade models
that treat in- dustries as independent. In contrast,
the proposed model allows industry produc vity
to be impacted by those of related industries.
Division of knowledge
The division of knowledge has served as the
backbone of the main research themes in the
literature: the complexity of produc on, relatedness and diversiﬁca on. However, there are
more nuanced aspects of this paradigm that are
increasingly becoming the subject of research in
the literature.
First, how does trade change the picture? In
autarchy, there is li le doubt about the links
between individual specializa on, societal diversiﬁca on, and growth. But in an open economy,
market pressure surely must be pushing against
diversiﬁca on: even a country that is more
produc ve in all industries would ﬁnd it
convenient to disinvest from some ac vi es
(Dornbusch et al., 1977). This should happen
because resources are ﬁnite and employing them
in one industry has opportunity costs. A handful
of papers are beginning to inves gate how the
paradigm of economic complexity is aﬀected by
trade. Sche er (2021) for instance shows that if
technology is log-supermodular, then trade will
lead to specializa on, but (less) complex
countries will tend to specialize in (less) complex
goods. Sche er shows that, in such a world, the
economic complexity index would be an
appropriate measure of a country's technological advantage.
Second, as noted by Becker and Murphy (1992),
specializa on and division of knowledge
necessarily come with coordina on costs. This
aspect is certainly understudied in the context of
the literature in eco- nomic complexity, but there
are a few papers that explore this new domain.
Ne e (2019), for instance, shows that the
11
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beneﬁts of the di- vision of labor only materialize
if specialized individuals are embedded into
teams of complementary workers. In this Special
Issue, Bo a et al. (2021) compare the func oning
of ﬁnancial markets to the principles of economic
complexity and argue that, much like for
produc on, ﬁnancial knowledge is distributed
across many specialized agents. They ﬁnd that
this type of complexity is not associated with
posi ve economic growth but increases its
vola lity.
Finally, technology is not just about tacit
knowledge or know-how. It is also the knowledge
embodied in tools (e.g., machines) and codes
(e.g., blueprints). When technological progress
enables us to transfer human know-how into
autonomous machines, the exper se of some
workers may become obsolete. While studying
the eﬀects of automa on has a long tradi on in
economics (Autor et al., 2003; Acemoglu and
Restrepo, 2020), the literature on economic
complexity is now beginning to explore the
meaning of automa on from its par cular
vantage point. Much like the product space can
predict the evolu on of an economy in its growth
trajectory, a few recent papers use informa on
on the knowledge, skills and abili es required by
diﬀerent occupa ons to construct occupa onal
spaces and explore the impact of automa on on
labor market outcomes. Alabdulkareem et al.
(2018), for instance, use cluster analysis to show
that wage polariza on in the labor market is
reﬂected in a polarized network of skills, with
low-paying jobs belonging to an isolated
community of sensory-physical abili es.
Nedelkoska et al. (2018) develop task and
occupa on spaces using knowledge, skills and
abili es from O*NET and ﬁnd that knowledge is
highly transferable across tasks, but occupa ons
that are at high risk of automa on all belong to
parts of the occupa onal space that make the
necessary switch harder to achieve. Del RioChanona et al. (2019) combine a search and
matching model with occupa onal mobility
networks and argue that the la er is key to

u n d e rs t a n d i n g l o n g - t e r m d y n a m i c s o f
unemployment a er a technological transi on.
Overall, the role of human capital is now a vibrant
area of research in the literature. Hence, the
division of knowledge may not only represent the
origin of economic complexity, but also its future.
Conclusion: economic complexity and innova on policy
Since the ﬁrst industrial revolu on, exponen al
gains in economic complexity have accrued in
tandem with unprecedented levels of innova on
and wealth genera on. While a trillion isolated
individuals could never build an airplane, let
alone put a human on the moon, a far smaller
number of interac ng agents who specialize and
trade can, given the right incen ves, produce a
dizzying array of massively com- plex products.
Complex products, and the complex sets of
capabili es on which they rest, emerge from
deep divisions of labor driven by compe on
within the market economy. This is why the ﬁrst
direct policy implica on of the ﬁeld of economic
complexity has been for countries and regions to
specialize into more complex economic ac vi es (Hausmann et al., 2011; Balland et al., 2019;
Hidalgo, 2021). Suppor ng economic upgrading
by building complex capabili es is a superior
development strategy to chasing the ability to
produce high-priced goods. Commodity prices
can shi rapidly with changing market
condi ons, regula ons, and customer preferences. Developing the capabili es to create
and produce complex products is a viable path to
secure long-run growth as these capabili es tend
to evolve in self-reinforcing processes of recombina on, rewarding most of those actors, ﬁrms,
and places that are already embedded in
networks of complex ac vity.
Con nued growth in levels of economic
complexity implies further specializa on that is
likely to demand increased interdependencies in
the economic system. This has important
consequences for ques ons of resilience to
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exogenous shocks at mul ple spa al scales.
While more interdependent systems can be more
vulnerable to sudden disrup ons, complex
systems in contrast usually exhibit remarkable
robustness to this. In this case, the increasing
interdependence in the system needs to go handin-hand with decentraliza on of decision making
and capabil- i es, as well as dynamic capabili es
of reconﬁgura on. The la er may be as much
about structure as about agency. Here, research
has just started.
The growing complexity of the economy has
yielded levels of prosperity and innova on that
would not have been imaginable only a few
decades ago. It has provided policy opportuni es
for economic development but also an en rely
new set of challenges. Managing human
hyperconnec vity and its consequences - ranging
from climate change, inequality, spa al
polariza on, and disease transmission - might be
one of the most pressing policy challenges of the
21st century.
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Formed in 1964, ITC has been the focal point
within the United Na ons system for trade
related technical assistance (TRTA).

In line with our joint mandate from the World
Trade Organiza on (WTO) and the United Na ons
through the United Na ons Conference on Trade
and Development (UNCTAD), we support our
parent organiza ons' regulatory, research and
policy strategies. We focus on implemen ng and
delivering prac cal TRTA projects.
Working together

Ÿ Improving the interna onal compe

veness

of SMEs.
Along with our United Na ons family and partner
organiza ons, we con nue to connect ITC
projects and programmes with global eﬀorts to
achieve UN Global Goals for Sustainable
Development and the Aid for Trade agenda. ITC
remains the only interna onal organiza on
focused solely on trade development for
developing and transi on economies. To deliver
eﬀec ve trade-related technical assistance
(TRTA) and to achieve the goal of expanding
exports requires all the major players, including
ITC, to develop eﬀec ve working partnerships as
well as greater levels of coherence and
coordina on. Our goal is to build on our
capabili es and that of our partners to bring
about even greater trade impact for good.
ITC is the joint agency of the World Trade
Organiza on and the United Na ons.
How ITC works
Our role
The joint mandate of the UN and the WTO

Our work focuses on the areas of exper se where
ITC can have the greatest impact:
Ÿ Strengthening the integra on of the business
sector of developing countries and economies
in transi on into the global economy,
Ÿ Improving the performance of trade and
investment support ins tu ons for the beneﬁt
of SMEs, and enhancing the abili es of trade
support ins tu ons to be er support them

As the joint agency of the United Na ons and the
WTO, ITC is the only mul lateral agency fully
dedicated to suppor ng the interna onalisa on
of SMEs. Its joint mandate combines a focus on
expanding trade opportuni es with the aim of
fostering sustainable development.
Universal membership and neutrality
All UN and WTO members are governing
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members of ITC. The organiza on objec vely and
impar ally carries out its technical assistance in
support of the interna onalisa on of SMEs.

This ﬂexibility enables us to adapt to the changing
needs of clients in a dynamic fast-paced
interna onal business environment.

Depth of experience opera ng coherently at
government, trade and investment support
ins tu on (TSI) and SME level to grow trade.

Sustainable Development Goals
The Global Goals for Sustainable Development
are ITC's Goals.

ITC has a strong track record of connec ng
developing country businesses to value chains,
building sustainable market linkages and
delivering posi ve development outcomes. ITC's
dis nc ve feature is to oﬀer integrated solu ons
by building ins tu onal, managerial and
entrepreneurial capaci es simultaneously at
government, ins tu onal and enterprise levels.

The Global Goals for Sustainable Development
represent a universal, global development
agenda for all United. Na ons member states and
all development actors un l 2030.
They consist of an integrated, interlinked set of 17
goals supported by 169 targets in economic,
social and environmental development dimensions. ITC directly supports 10 Global Goals.

A clear focus on helping SMEs interna onalise
ITC's main focus is to facilitate SME success in
interna onal business. Having worked with SMEs
for 50 years, ITC is familiar with the unique needs
of SMEs, including women-owned enterprises,
and has vast experience in improving their
interna onal compe veness and connec ng
them with markets.
100% Aid for Trade
All ITC's work is focused on Aid for Trade, an
ini a ve that helps developing countries in
building capacity and trade-related infrastructure
to expand trade opportuni es.
Working with the private sector to support
private sector development
ITC brings together public and private sector
actors to jointly contribute to a conducive
business environment. ITC also works with the
private sector to support its capacity as buyers,
investors, and providers of technical assistance.
Adaptability and nimbleness
As a rela vely small organiza on, ITC is able to
rapidly shape its approach based on insights and
perspec ves of its beneﬁciaries and partners.

It has systems in place to monitor results and
assists the global community in tracking advances
towards achievement of the Global Goals. A code
of conduct guides ITC interven ons.
GREENTOCOMPETE
Ÿ GreenToCompete
Ÿ Services & Tools
Ÿ GreenToCompete Hubs
Ÿ The Youth Ecopreneur Award
GreenToCompete is ITC's strategy to support
developing countries in leveraging trade to seize
the opportuni es of the green economic
transi on.
The transi on to a green and inclusive economy is
the deﬁning challenge of our me. Unsustainable
prac ces in produc on, trade and consump on
have contributed to climate change, environmental degrada on, and loss of biodiversity,
posing a threat to livelihoods, socie es and
economies. Micro, small and medium-sized
enterprises in developing countries increasingly
face these risks, with women, youth and poor
communi es par cularly aﬀected.
While there is wide agreement on the need for a
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transi on, increasing the pace of change is
crucial.ITC's GreenToCompete Ini a ve
contributes to this change by suppor ng MSMEs
in developing countries to leverage trade to seize
the opportuni es of the green economic
transi on.
1.Interna onal trade is part of the solu on to
accelera ng the green economic transi on.
2.Developing countries and their MSMEs and
vulnerable groups bear the brunt of climate
change and environmental impacts.
3.MSMEs are key to addressing climate change
and environmental degrada on. They are the
fabric of developing country economies and can
contribute to the change that our planet and
socie es need to survive.
4.Environmental sustainability oﬀers mul ple
beneﬁts to MSMEs: risk resilience, reduced cost
and growth opportuni es.
5.Capacity, skills and resources are key for
MSMEs to be able to contribute to the green
recovery and succeed in the green economic
transi on.
6.Support from actors in interna onal value
chains and Aid for Trade form an integral part of
successful support mechanisms.
7.Government policies, enabling business
environments and trade rules will determine the
success of a just and regenera ve transi on.
Pillars of Support
GreenToCompete works through ﬁve pillars of
support:
Ÿ Green compe veness: We support MSMEs
to compete through environmentally friendly
business prac ces and access to green
ﬁnance.
Ÿ Ecopreneurship: We support innova ve
entrepreneurs build and grow their solu ons
to environmental challenges.
Ÿ Sustainable value chains: We work with
market partners to connect MSMEs to
interna onal value chains, generate more
local value add, and generate green business

opportuni es.
Ÿ Business environment: We work with key

stakeholders in the suppor ve ecosystem to
unlock the relevant services that MSMEs
require to succeed.
Circularity
The current take-make-dispose model, or linear
economy, has reached the limit of our planet, and
it will no longer serve business, people, nor the
environment in the long run. Shi ing produc on
and consump on pa erns require a change from
product design and manufacturing through
changing consumer behavior. The circular
economy oﬀers opportuni es for MSMEs to
improve eﬃciency, reduce opera onal costs,
boosts innova on and employment and engage
in new business opportuni es.
Biodiversity
Biodiversity plays an important role in many
economic ac vi es, including agriculture,
forestry, ﬁsheries, tourism. Nearly half of the
global popula on rely on natural resources and
ecosystem services for their livelihood. However,
human ac vi es are transforming ecosystems
and landscapes at an unprecedented rate,
causing a drama c loss in biological diversity.
Reversing biodiversity loss requires a shi away
from business as usual.
In this context, GreenToCompete supports
MSMEs to contribute towards a nature posi ve
economy through conserva on and sustainable
use of biodiversity and natural resources.
Mainstreaming environment in ITC
GreenToCompete is working with teams across
ITC to integrate environmental sustainability into
ITC's tools and approaches. Following ITC's
guidelines on mainstreaming sustainable and
inclusive development, GreenToCompete is
suppor ng colleagues across ITC to integrate
environmental sustainability perspec ves into
ITC's projects in developing countries.
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Indonesia
Indonesia, country located oﬀ the coast of
mainland Southeast Asia in the Indian and Paciﬁc
oceans. It is an archipelago that lies across the
Equator and spans a distance equivalent to oneeighth of Earth's circumference. Its islands can be
grouped into the Greater Sunda Islands of
Sumatra (Sumatera), Java (Jawa), the southern
extent of Borneo (Kalimantan), and Celebes
(Sulawesi); the Lesser Sunda Islands (Nusa
Tenggara) of Bali and a chain of islands that runs
eastward through Timor; the Moluccas (Maluku)
between Celebes and the island of New Guinea;
and the western extent of New Guinea (generally
known as Papua). The capital, Jakarta, is located
near the northwestern coast of Java. In the early
21st century Indonesia was the most populous
country in Southeast Asia and the fourth most
populous in the world.

however, signiﬁcant regional contrasts in this
rate. In Java, for example, popula on growth has
been signiﬁcantly less than in the outer islands. A
sharp decline in fer lity rates also has been
evident throughout Indonesia, a ributable
largely to an increase in the age when people
marry and the widespread availability of birth
control products. Lower fer lity has been
especially conspicuous in central Java. Mortality
rates have declined substan ally since the mid20th century, largely because of improved health
care, be er dietary and nutri on prac ces, and
improvements in housing and water quality. The
rates of infant and child mortality also have
dropped.

Indonesia
Indonesia in its en rety (upper map) and the
islands of Java, Bali, Lombok, and Sumbawa

Indonesia: popula on density
Popula on density of Indonesia.
Encyclopædia Britannica, Inc.
At the beginning of the 21st century, Indonesia's
age structure was becoming more evenly
distributed. More than one-third of Indonesia's
popula on was under age 15 in 1990, but the
(lower map).
Encyclopædia Britannica, Inc.
Demographic trends
The distribu on and density of the popula on in
Indonesia vary considerably from region to
region; the bulk of the popula on lives on the
western islands of Java, Bali, and Madura.
Overall, the popula on nearly doubled between
the mid-20th and the early 21st century, with a
moderately high rate of growth. There have been,
17

COUNTRY
FOCUS

propor on has been decreasing steadily since
that me. Conversely, the older component of
the popula on has been increasing, but the
average life expectancy and the propor on of
those age 65 or older have remained lower than
in wealthier countries in Southeast Asia.
Two major migra on pa erns have become
prominent in Indonesia. The ﬁrst involves the
growing ﬂow of rural people into urban areas,
par cularly Jakarta, which has resulted in an
overall increase in the propor on of the
popula on living in ci es. Temporary, or
"circular," migra on between rural and urban
areas in connec on with employment also has
become common.
Economy of Indonesia
Indonesia has played a modest role in the world
economy since the mid-20th century, and its
importance has been considerably less than its
size, resources, and geographic posi on would
seem to warrant. The country is a major exporter
of crude petroleum and natural gas. In addi on,
Indonesia is one of the world's main suppliers of
rubber, coﬀee, cocoa, and palm oil; it also
produces a wide range of other commodi es,
such as sugar, tea, tobacco, copra, and spices
(e.g., cloves). Nearly all commodity produc on
comes from large estates. Widespread explora on for deposits of oil and other minerals has
resulted in a number of large-scale projects that
have contributed substan ally to general
development funds.
Although Indonesia has remained a major
importer of manufactured goods, high
technology, and technical skills since the early
1970s, the country's economic base has shi ed
from the primary sector to secondary and ter ary
industries-manufacturing, trade, and services.
Manufacturing surpassed agriculture in terms of
contribu on to gross domes c product (GDP) in
the early 1990s and has con nued to be the
largest single component of the country's
economy. A signiﬁcant por on of the na onal

budget has con nued to be allocated to
agriculture, however; consequently, the country
has remained self-suﬃcient in rice produc on
since the mid-1980s.
Substan al expansion of the private sector has
been evident since the mid-1990s. Prior to that
me, growth generally had been conﬁned to a
rather small group of conglomerates, most
beneﬁ ng from the government's favour. Small
business was slower to develop. The
deregula on of the capital market in the early
1980s triggered spectacular growth in the stock
exchange, but despite the increase in domes c
investment, direct par cipa on in the stock
market remained limited to a very small group of
investors.
Foreign direct investment spiked in the 1990s but
rapidly receded in the a ermath of the Asian
economic crisis sparked by the collapse of the
Thai baht in 1997. The government subsequently
inaugurated a four-year na onal development
plan that helped return the economy to its
precrisis strength
Manufacturing
In the early 1970s import subs tu on (replacement of foreign-produced goods and services
with those produced domes cally) and support
for the agricultural sector were the two major
aims of industrial policy. Import subs tu on was
geared to commodi es such as food, tex les,
fer lizers, and cement, and this required
consistent government protec on and controls.
This policy proved to be both ineﬃcient and
expensive, however, and following the sharp
decline in oil revenues in the 1980s, reforms were
introduced to increase the compe ve posi on
of Indonesian manufactures in interna onal
markets.
As a result, the manufacturing sector has become
the single largest contributor to the economy,
cons tu ng well over one-fourth of GDP and
employing just over one-tenth of the labour
18
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force. A signiﬁcant propor on of produc on is
handled by medium- and small-scale privately
owned enterprises, which supply consumer
goods. Small-scale workshops manufacture such
consumer goods and general products as
furniture, household equipment, tex les, and
printed ma er. Since the mid-1980s there has
been a major shi toward developing large-scale
and high-technology industries, such as
telecommunica ons and electronics; automobile
manufacturing has expanded especially rapidly in
the 21st century. The centre of private industry is
in western Java, although considerable development has taken place in Jakarta.
Although produc on of ba k remains a major
co age industry, there are a number of largerscale opera ons.A complex and reasonably welldeveloped commercial sector has existed in
Indonesia for many decades, if not centuries,
based on the marke ng and expor ng of
agricultural produce and on supplying consumer
goods and services to the domes c market.
Historically, trade has been dominated by
Indonesian Chinese, although other segments of
the popula on, especially people from western
Sumatra and southern Celebes, also have made
notable contribu ons.
No longer simply an exporter of agricultural
produce, Indonesia has become an established
interna onal supplier of petroleum and
petroleum products; rubber products; garments,
shoes, and tex les; wood and wood products
(including paper); machinery of various sorts
(including automobiles); and other commodi es,
such as electronic products. Primary imports
include petroleum and natural gas, machinery,
chemicals, metals, and transport equipment.
Indonesia's most important trading partners
include Japan, the United States, Singapore,
China, South Korea, Thailand, Malaysia, and
Australia.
Indonesia: Major export des na ons
Encyclopædia Britannica, Inc.

Services of Indonesia
Services cons tute a major segment of the
Indonesian economy, genera ng more than onethird of GDP. Tourism in par cular has emerged as
a major source of income, although the industry's
growth suﬀered setbacks with the Asian
economic crisis in 1997-98 and with mul ple
terrorist a acks and the outbreak of avian
inﬂuenza (bird ﬂu) in the early 21st century.
SMALL AND MEDIUM ENTERPRISES OF
INDONESIA
Indonesia's SMEs hold the key to growth. How
can they scale up?
In Indonesia there is one SME for every ﬁve
people, but most of them are micro-enterprises.
How can they scale up?
Ÿ Indonesia's small businesses will be an
essen al driver of the country's future
development.
Ÿ Currently most are micro-enterprises - there is
an urgent need to understand how they could
scale up and become established companies.
Ÿ A new blueprint will help owners to understand how they can take their businesses to
the next level.
Indonesia is going through unprecedented mes.
A new middle class is on the rise, and digital
technology has brought increased opportuni es
to start a business. Currently there are over 62
million SMEs (Small and Medium-sized
Enterprises) in the country, which is one SME for
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every ﬁve Indonesians. Of these, 98.75% (61.5
million) are micro-enterprises. Developing these
small businesses into bigger ones will be an
essen al driver of the country's future development.
Many early-stage SMEs lack a strategic growth
plan. There is an urgent need to develop a
blueprint to help more SMEs scale up successfully. The main focus in the past couple of years
has been digital transforma on. For microenterprises, however, this is not always the
answer; they don't have the managerial or
opera onal capaci es to grow, even with digital
help. What is it that allows some SMEs to become
established companies?
It became clear that many businesses didn't know
exactly where they were in their growth journey.
More importantly, they did not have a clear sense
of their own poten al. Even when asked what
skills and mindsets they would need to grow,
almost all of the owners -especially the ones in
earlier stages - couldn't answer the ques on:
they simply had no idea
.
We categorized the SMEs into diﬀerent stages,
with dis nct characteris cs: newcomer, ar san,

Image: Evermos
merging, challenger and mainstream. We looked
at the characteris cs of the owners, their
mindset, skills and how they operated their

business, and combined our ﬁndings into a
prac cal framework.
Diﬀerent categories of SME face diﬀerent
obstacles to growth.
The ﬁrst three stages (newcomer, ar san and
emerging businesses) are most important, as
they make up 99.85% of all business in Indonesia.
They o en lack the resources to take on a
strategic approach toward growth. Many
newcomers, which make up over 99.0% of the
business, are stuck. They have problems in
iden fying the right target market, what type of
product/ service the market needs.
The challenges are diﬀerent for ar sans (0.5%).
A er they ﬁnd their product market ﬁt, they
struggle with scalability. To deliver their products
to their target market, they need to create a
scalable system for key resources and processes.
For both categories, digital transforma on will be
of limited beneﬁt. These businesses require basic
training in value crea on and system building
(whether in customer value proposi on, team
building, produc on, sourcing material, etc).So
while it's true that there is no deﬁni ve guide to
growth, this blueprint should help SMEs navigate
the challenges at diﬀerent stages. We are hopeful
that with a more personalized approach.
Emerging business (0.35%) face a diﬀerent
problem. Business owners at the emerging stage
have a sense of accomplishment as they have
already achieved some growth. Owners proved
themselves, and have o en received valida on
from their peers in their industry. But despite
their hard work, many business owners at this
stage hit stagna on, which they take as a false
signal of having reached their peak. Many
business owners then jump to the conclusion that
there is no longer room for growth in their market
segment. Some seek new challenges by
expanding their business, some mes even
outside their own ini al industry, at the risk of
losing focus.
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PAVEL KONECHY,
CEO, NEURON SOUNDWARE
Neuron Soundware develops technology for
automated predictive maintenance of industrial
machinery
The use of arti icial intelligence in industrial
machinery has grown more than ever in recent years.
Applications of machine learning lessen time
consumption as well as makes the operations a lot
easier. Neuron Soundwareis a company that develops
technology for automated predictive maintenance of
industrial machinery. Using sound/vibration analysis
of the machines, the technology enables it to detect
imminent failures that would mean costly repairs and
production outages. Analytics Insight has engaged in
an exclusive interview with Pavel Konechy, CEO of
Neuron Soundware.
Kindly brief us about the company, its specialization, and the services that your company oﬀers.
Neuron Soundware develops technology for automated predictive maintenance of industrial
machinery. Using sound/vibration analysis of the machines, the technology enables it to detect
imminent failures that would mean costly repairs and production outages. The technology is based on
the combination of arti icial intelligence built on neural networks and machine learning, and IoT
device inbox, which is receiving and processing the data from sensors.
With what mission and objectives, the company was set up? In short, tell us about your journey
since the inception of the company?
The beginning was dif icult, in a small team, without many resources, even with diﬀerent ideas on how
to actually start a business using arti icial intelligence. The breakthrough came in the Startup Yard
accelerator, where we inally decided to focus on sound processing in the industry, i.e. to diagnose
machine malfunctions using sound. It’s something that we all know the general principle of, whether
from our own car or any other machine, that if it sounds strange or diﬀerent than we’re used to, there’s
usually something wrong with it and there’s a risk that it will soon become more damaged or break
down completely. So the principle was clear, we just had to overcome other technical problems besides
the algorithm, from data collection to data storage. Arti icial intelligence and the so-called Internet of
Things technology have been developing very dynamically in recent years, so it was only a matter of
time, time, and enough data before we started to get it right. We also used several other accelerators,
including e.g. Airbus Bizlab, or SAP Industry 4.0, and we also succeeded in many international
competitions. Investors, especially J&T Ventures, Inven Capital, and Lead Ventures, help us with
funding; without these external sources, it would be impossible to succeed in our technology industry
today.
Brief us about the proactive Founder/CEO of the company and his/her contributions towards
the company and the industry.
After studying cybernetics, I worked in an IT consulting irm where I came up with many ideas and my
colleagues often asked me why I did not start my own company. I answered that I was waiting for
computers to be fast enough to create interesting applications in the ield of arti icial intelligence.
Early on, we explored ideas for using neural networks for data compression and applied them to the
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StartupYard accelerator program, where we received our irst investment. Thanks to the program and
a better understanding of the market needs, we moved from experimenting with music or data
compression to a voice and inally to machine sounds. We chose machine troubleshooting because it
was new to us and we couldn’t understand why no one was doing it yet.
Kindly mention some of the major challenges the company has faced till now.
The biggest challenge when introducing new technology is proper communication with customers,
setting expectations and deliverables accurately at the beginning of the collaboration. We had a few
misunderstandings with our customers, which fortunately we managed to straighten out over
time.Introducing AI into maintenance management and process change in general in the industry
does not happen right away, and the technology delivers more value the longer it is deployed. Arti icial
intelligence needs to learn. Some customers have high expectations right from the start that
algorithms will solve the entire maintenance issue for them right away. That is not possible today. We
see this in self-driving cars, which take a very slow time to deploy.
What is your biggest USP that di?erentiates the company from competitors?
At Neuron soundware, we supply technology as a service to the industry. This makes us diﬀerent from
most of our competitors. When we monitor industrial equipment, it is not a one-oﬀ job, but a
continuous remote online monitoring with data processing through AI. By its very nature, AI is
constantly learning, and so the service is always improving due to continuous learning about the
behavior of the machine being sensed. The advantage of technology as a service is sustainability and
reliability. Diagnosis is not based on one software version or one machine state, but on the continuous
application of the latest knowledge across devices.
What are the key trends driving the growth in AI/Machine Learning?
The ield of arti icial intelligence (AI) has emerged as a disruptive force in the age of digital
transformation. Along with machine learning and deep learning, AI has taken many industries and
internal business processes by storm. I believe that AI is impacting many of the fundamentals that
enable digital transformation, making expertise in AI and machine learning invaluable for technology
teams hoping to stay at the forefront of industry change. We see in the predictive maintenance & IoT
segment many technology companies trying to ind such key to success.
AI is projected to be the next market. How is AI contributing to the making of your products and
services?
Arti icial intelligence is the cornerstone of our service. We are gradually focusing more and more on
sophisticated anomaly detection. It is a more practical and versatile approach for most industrial
applications because, in industrial machines, fault conditions are usually not so frequent that we have
a chance to get enough fault samples in a reasonable time to train a simple algorithm. We can now
calibrate our pre-trained algorithm to any machine, learn its behavior pattern, various operating
modes, and focus on reliable detection of deviations from these norms. For each sample, the algorithm
then tells us how it diﬀers from the nominal. And when that rate exceeds a set threshold, we send a
warning email or text message to the machine administrator. We are constantly improving the system
as more data and, ideally, real faults come in. Our diagnostics method is very versatile and has
applications for a wide range of machines and devices such as engines, compressors, pumps, turbines,
robots, cranks, bearings, etc. Basic monitoring can be deployed within a few days. In cooperation with
the customer, we then gradually improve the accuracy. In addition to machines
source:https://www.analyticsinsight.net/exclusive-interview-with-pavel-konechy-ceo-of-neuronsoundware/
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SAPNA KAPOOR
FOUNDER
Planet Conversations International

"Some beautiful paths on our journey can only be discovered when you dare to face
the unknown" - my entrepreneurial journey well expresses this adage. With about
two decades of a successful corporate career I decided to transition from an employee
to an employer journey. I was comfortable in my space but there was a deep desire to
add greater value. Being passionate about the environment and with humongous
opportunities in the Energy and Biomass space we formed our company "Planet
Conversations International" in 2017. Our objective was to transform tonnes of
agricultural waste into green fuel which substituted fossil coal. With about 30
Gigatonnes of coal burnt globally and with 1 ton of coal releasing approx. 5000
SAPNA KAPOOR
pounds of carbon emissions nothing seemed more ardent than substituting fossil
coal with green fuel (made from agriwaste) that is 100% smokeless and organic with net zero carbon emissions.
"Mojo" our ecofriendly, sustainable brand of fuel that promotes green and sustainable living was thus born.

Mojo is a 100% smokeless, natural, organic, ecofriendly fuel that is used in Restaurants, Hotels, Barbecues and
also as an Industrial fuel in boilers. With a vision to reduce carbon emissions and promote alternate energy
sources we always felt that no government initiative can help the planet unless there is a larger milestone
awareness with people making informed choices of the fuel they use. India's commitments in Glasgow Climate
Convention ensuring 50% of the country's energy from renewable resources by 2030 can only be met through
awareness at a grass root level. Mojo is made from agricultural waste such as coconut shell, rice husk, sawdust,
groundnut shell, forestry hardwood waste and other biomass
wastes which either get burnt or dumped in land ills. This burning
of tonnes and tonnes of biomass waste aggravated environmental
issues of global warming and hence we used advanced tec-hnologies to transform agriwaste into solid green fuel that substi-tuted
fossil coal.
Mojo Coconut BBQ Briquette charcoal and Mojo Lumpwood
charcoal briquettes come in exclusive bag packa-ging with an inner
thick lining to keep the product moisture free for a long time. The
bags are easy to carry and can be used to host safe parties for restaurant-style cooking and barbecuing at home.
My journey has been challenging as the space was niche and most of the time we had to explain the concept to
get a buy in. While we were largely exporting we could not have missed the ecommerce boom in India to launch
Mojo. I constantly pushed boundaries garnering government/institutional support to be able to scale up.
Procuring biomass waste in bulk from far lung areas was another issue due to high logistics costs. Promoting a
fuel brand using In luencers was tough as they were not willing to
move out of their comfort zones of promoting apparel and cosmetics. We took it upon ourselves to promote and
advocate Mojo through social media handles and the response was good. Some of our products are Mojo
Coconut Cube Charcoal, Mojo Quick ire OnThe Go Charcoal, , Mojo BBQ Hardwood Lump Charcoal, Mojo
Coconut BBQ Charcoal, and Sawdust Briquettes and Pellets. Regardless of whether you are looking for the best
charcoal briquettes for smoking your meat or vegetables or waiting for that natural subtle aroma of coconut in
home cooked kebabs, Planet Conversations has myriad options to choose from to suit your fuel needs.Mojo has
been awarded "Environment product of the year" by the Ministry of SME. Planet Conversations International
has also been covered by Fiji National Television for its eco-friendly products and equipments. Planet
Conversations envisions to foray into BBQ retailing. The team is also planning to get into compressed biogas
using agri/biomass waste as raw feed contributing to greener/sustainable transportation alternatives thereby
reducing dependencies on fossil fuel. My journey is a roller coaster and am busy co-creating a new dream which
ensures a better planet to mankind in my own, small way. There are always two choices, two paths to take. One
"is easy and it's only reward is its easy -untreaded and dif icult paths are where you write your script! Click
https://www.mojobbq.org/ to know more. "Whats' your Mojo?"
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WASME & STARTUP BOARD JOIN SME PLATFORM, GAIN FROM IT

We are happy to share our collabora on with The Startup Board, a pla orm that makes the
entrepreneurial journey easy. You can join the pla orm for free, for a limited period only.
You can get beneﬁted in the following ways:
Discover and engage with other founders, for coming up with solu ons together
Connect with some of the seasoned and experienced Mentors in your sector
Join the training programs and events to enhance capability of your team members
Connect with Investors who may be interested in your venture to invest
Get Business Leads from Corporate (coming soon)
Get access to sector reports and trends
Possibly list your products on The Startup Board (TSB) pla orm for selling to other fellow companies
and colleagues
Ÿ The pla orm is open only by invita on, and you are being invited due to collabora on with WASME.
It is a limited period oﬀer to sign-up without any charges.
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
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Upcoming Event
Webinar on "BUDGET BRIEFCASE 2022-23”,
Amid Too Much or Too Less...What are you expecting?
As the nation aspires with new hopes from the presentation of the Union Budget by Hon’ble Finance
Minister of India, the whole economy is attentively set to scan greater inancial ease towards settingoﬀ the impact of pandemic during yr. 2022-23.

TDP Global and WASME have estimated that India needs to prioritize budget for securing health, safety
and education, farmers-income, IT and housing sector as well as extensive support to MSME sector.
Accordingly, an increase of the budget for expenditure on account of medical facilities, defense,
education, agriculture sector, IT and housing infrastructure as well as liquidity to manufacturing
sector could be in the greater focus of the upcoming budget. Also, since the in lation rate continues to
increase, therefore, higher cash retention at the hands of salary class taxpayers by way of an increase
to standard deduction alongside an adjustment to existing tax slabs is the need of the hour.
Amid other various expectations of individual and corporate citizens from the liberalization of direct
and indirect tax to corporate taxes which are likely to come out from the budget-briefcase of the
Hon’ble Finance Minister of India, TDP Global and WASME will organize a live session with leading
experts on 1st February 2022 at 3.00 PM.
The live session aims at simplifying the budget 2022 for ease of understanding and the experts will
focus on how Budget-2022 will impact on inancials of individuals, MSME, and the corporate sector as
a whole and how India will continue aiming at growing GDP towards achieving a $5 Tn economy.
We shall be greatly honored by your august participation on 1st February 2022 at 3.00 PM and request
you to kindly Register.
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Global trade in goods hits all- me
quarterly high of $5.6 trillion
UNCTAD es mates show that in the third quarter
of 2021 world trade con nued its strong recovery
from the COVID-19 pandemic - albeit unevenly
across countries and sectors.
The value of world imports and exports of goods
hit $5.6 trillion in the third quarter of 2021,
se ng a new quarterly record, according to an
UNCTAD report published on 30 November.
New projec ons in the November edi on of the
organiza on's Global Trade Update show trade in
goods and services reaching $28 trillion for the
year - an increase of 23% on 2020 and 11%
compared with pre-COVID-19 levels.
But trade's overall strong performance masks
that the recovery has been uneven across
countries and sectors, the report says.
"The posi ve trend for interna onal trade in 2021
is largely the result of the strong recovery in
demand due to subsiding pandemic restric ons,
economic s mulus packages, and increases in
commodity prices," it says.
It also warns that the forecast for 2022 remains
very uncertain.
Figure: World trade to con nue recovering during
2021

Source: UNCTAD calcula ons based on na onal
sta s cs.
Note: Quarterly growth is the quarter over

quarter growth rate of seasonally adjusted
values. Annual growth refers to the last four
quarters. Figures for Q3 2021 are preliminary. Q4
is a nowcast.
Remarkable yet uneven
Although the services sector picked up in line
with the overall growth, trade in services, such as
tourism, will remain slightly below pre-pandemic
levels at $6 trillion in 2021.
Among the manufacturing sectors, trade in
energy-related products grew the most, buoyed
by high demand for and increases in the price of
fossil fuels. Meanwhile, trade was more muted
during the third quarter of 2021 in some sectors
aﬀected by the global shortage of semiconductors, such as the automo ve industry and
electronics.
From a regional perspec ve, trade growth also
remained uneven in the third quarter of the 2021,
even if the regional diﬀerences were less
pronounced than in the ﬁrst half of the year.
Trade ﬂows con nued to increase more strongly
for developing countries in comparison to
developed economies, the report says,
highligh ng that this trend had become more
general.
"While this trend was driven by strong trade
growth in East Asian developing economies in
previous quarters, it has become broader across
developing countries in Q3 2021," it says.
"Furthermore, in Q3 2021 trade growth has been
rela vely lower for East Asian economies than for
other developing countries.”
The report noted that, for example, India's trade
growth had accelerated in third quarter for both
in goods and services, while China's remained
rela vely constant, "albeit at already high levels."
Uncertainty ahead
Among the factors contribu ng to uncertainty
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about next year, the report cites China's "below
expecta ons" growth in the third quarter of 2021.
"Lower-than-expected economic growth rates
are generally reﬂected in more downcast global
trade trends," it says, while poin ng to
"inﬂa onary pressures" that may also nega vely
impact na onal economies and interna onal
trade ﬂows.
The UNCTAD Global Trade Outlook also noted
that "many economies, including those in the
European Union", con nue to face COVID-19related disrup ons that could aﬀect consumer
demand next year.
In addi on, the report warns that the large and
unpredictable swings in demand that marked
2021 and led to increased stress on supply chains
and spiralling shipping costs could con nue into
the next year.
"In par cular," it says, "the backlogs across major
supply chain hubs that have characterized most
of 2021 could con nue into 2022 and therefore
nega vely aﬀect trade and reshape trade ﬂows
across the world.”
Geopoli cal factors could play a role in changing
trade pa erns, as regional trade within Africa and
within the Asia-Paciﬁc area increase, "diver ng
trade away from other routes".The report also
highlights the risk of a con nued shortage of
semiconductors.
"Since the onset of the COVID-19 pandemic, the
semiconductor industry has been facing
headwinds due to unan cipated surges in
demand and persis ng supply constraints...If
persistent, this shortage could con nue to
nega vely aﬀect produc on and trade in many
manufacturing sectors."
Source: h ps://unctad.org/news/global-tradeg o o d s - h i t s - a l l - m e - q u a r t e r l y- h i g h - 5 6 trillion#:~:text=The%20value%20of%20world%2
0imports,report%20published%20on%2030%20
November.

RCEP to accelerate regionalisa on of
trade, as Asian importers eye markets
closer to home
The Regional Comprehensive Economic
Partnership (RCEP) will see Asian importers
increasingly spurn business with the EU, US and
other non-member markets, cemen ng the Asia
Paciﬁc region's primacy in global trade, new UN
research ﬁnds.
In the report, tled A new centre of gravity, the
United Na ons Conference on Trade and
Development (UNCTAD) forecasts that billions of
dollars in exports will be diverted away from
na ons not included in the trade deal, as
importers based in the newly launched bloc seek
to capitalise on tariﬀ measures contained within
the agreement.
The analysis calculates that tariﬀ concessions in
the deal will boost intra-Asia exports by nearly 2%
from 2019 levels, or approximately US$42bn.
Lower tariﬀs are expected to redirect trade away
from non-member na ons to the 15 members of
the agreement, equivalent to roughly US$25bn,
while also genera ng new trade between
signatories by nearly US$17bn.
"RCEP is set to become the world's largest trading
bloc, and thus a new centre of gravity for global
trade. Indeed, RCEP's tariﬀ concessions are
expected to further boost trade within the newly
formed partnership not only by crea ng trade
within the bloc, but more so by diver ng trade
from outside the region," the report says.
"As the process of integra on of RCEP members
goes further, these diversion eﬀects could be
magniﬁed, a factor that should not be
underes mated by non-RCEP members," it adds.
The world's largest free trading bloc based on the
sheer economic might of its members - covering
almost a third of the world's popula on and 30%
of its GDP - came into force on January 1, bringing
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together the 10 Asean na ons, alongside China,
Australia, New Zealand, Japan and South Korea.
The deal creates a common rulebook for the
trade of goods and services across the RCEP
region, where there is already a patchwork of
bilateral and plurilateral trade agreements.
It also aims to support the wider business
environment through various new rules and
requirements covering issues such as intellectual
property, e-commerce, regula on of compe on
and government procurement.
Analysts have previously ques oned the potency
of RCEP's various tariﬀ concessions, due to the
number of trade agreements in place across the
region, not least the Asean bloc and the various
deals it has struck.
"A large por on of the trade liberalisa on that is
viable among the 15 members has already been
reaped," says Stephen Olson, a senior research
fellow at the Hinrich Founda on, an Asia-based
philanthropic organisa on that works to advance
sustainable global trade.
Indeed, the average tariﬀ of Asean countries on
imports from RCEP partners had already dropped
from 4.9% in 2005 to 1.8% in 2020, while intraRCEP trade was already worth about US$2.3tn in
2019.
At the same me, RCEP has also been delicately
nego ated so countries can protect their most
prized export sectors, including agriculture and
automo ve. Only 75% of agriculture tariﬀ lines
have been slashed to zero, while 17% have been
completely excluded from tariﬀ reduc ons of any
form.
But the UNCTAD analysis suggests that RCEP's
tariﬀ reduc ons will ul mately disrupt global
trade pa erns in the years to come, leading to
rising compe on and consequences for nonmember country exporters.

RCEP members have agreed to eliminate tariﬀs
on 90% of goods over the next 20 years, while
they have immediately abolished levies on 65% of
products traded within the bloc.
Shi ing supply chains
Japan is an cipated to beneﬁt the most from the
li ing of levies, with the UNCTAD report
predic ng the country's exports to member
countries will rise by about US$20bn - or 5.5% from levels seen in 2019.
Other major economies including Australia,
China, South Korea, and New Zealand are also
likely to see "substan al" posi ve eﬀects from
tariﬀ reduc ons, the report ﬁnds. The analysis
es mates that China will see exports to the RCEP
bloc grow by US$11.2bn, Korea by US$6.7bn,
Australia by US$4.1bn and New Zealand by
US$1.1bn.
The report says the trade diversion caused by
RCEP will also have an eﬀect on major markets
not included in the deal, such as the US and the
EU - as well as developing economies such as
Bangladesh and Pakistan.
The EU is set to lose around 2% of its exports to
RCEP countries, equivalent to a loss of around
US$8.3bn. Elsewhere, the US is expected to take a
US$5.1bn export hit, Hong Kong US$3.3bn and
Taiwan US$3bn.
UNCTAD's analysis says the expected export
losses of countries such as Bangladesh, Pakistan
and Sri Lanka are more signiﬁcant when
measured in overall percentage terms.
Bangladesh is expected to suﬀer a 12% drop in its
exports to RCEP due to trade being diverted,
largely from its tex les and apparel sector.
Even some of the smaller emerging economies
within the RCEP bloc including Vietnam,
Cambodia, Indonesia and the Philippines are
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slated to see a decline in exports as a result of
tariﬀ concessions, with Vietnam facing a
US$1.5bn drop.
But the UN says that even if these countries had
declined to join the deal, it would not have spared
their domes c exporters from such nega ve
eﬀects.
"It is be er to be in than out the RCEP agreement.
Not only because being part of the deal creates
addi onal trade that may oﬀset the loses, but
because it strengthens economic integra on and
the beneﬁts that may come with it, such as
foreign direct investment, technology sharing,
structural transforma ons, among others," the
UNCTAD report says.

Philippines and Indonesia are yet to ra fy the
deal.
Source: h ps://www.gtreview.com/news/
asia/rcep-accelerate-regionalisa on-tradeasian-importers-eye-markets-closer-home/

STARTUP NEWS
January 16 to be marked as Startup Day,
says PM Modi
The number of startups in the country has
jumped to 60,000 from 500 ﬁve years ago, with 42
unicorns coming up last year, signifying "selfreliant and self-conﬁdent" India

Rules of origin beneﬁts
Analysts have likewise pointed to new rules of
origin requirements contained within the
agreement as a boon for RCEP-based businesses.
RCEP exporters will only need to source a
minimum 40% of inputs from within the bloc in
order for their ﬁnal goods to qualify for tariﬀ
preferences when exported to other RCEP
members.
"Intra-Asian trade - already larger than Asia's
trade with North America and Europe put
together - will receive a further boost with RCEP's
standardised rules of origin," says Ajay Sharma,
HSBC's regional head of global trade and
receivables ﬁnance, Asia Paciﬁc.
"RCEP will make it easier for ﬁrms to use
Southeast Asia as a produc on base, and could
accelerate the diversiﬁca on of supply chains and
the re-alloca on of FDI already underway in
Asia," he adds.
RCEP has already entered into force for Australia,
New Zealand, Brunei Darussalam, Cambodia,
China, Japan, Laos, Singapore, Thailand, and
Vietnam. The Republic of Korea will follow on
February 1, 2022. Malaysia, Myanmar, the

Prime Minister Narendra Modi interacts with
entrepreneurs from various Start-ups, through
video conferencing, in New Delhi.(PTI)
January 16 will be celebrated as Na onal Startup
Day, Prime Minister Narendra Modi declared on
Saturday, saying that this is India's "golden era of
startups" with immense growth poten al in rural
and semi-urban areas, as they will be the
backbone of a new India.
The number of startups in the country has
jumped to 60,000 from 500 ﬁve years ago, with 42
unicorns coming up last year, signifying "selfreliant and self-conﬁdent" India. The country
currently has 82 unicorns, oﬃcials said, each
valued in excess of $1 billion; the number is the
third highest in the world. Modi had launched the
Startup India movement on January 16, 2016.
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“Today India is rapidly moving towards hi ng a
century of unicorns. I believe the golden era of
India's startups is star ng now," the Prime
Minister said during an interac on with young
entrepreneurs at Startup India Innova on Week,
organised by the department for promo on of
industry and internal trade.
Startups have immense growth prospects in semiurban and rural areas, as only half of India's
popula on is currently online, he said, urging the
entrepreneurs to move towards villages as well.
"Whether it is mobile internet, broadband
connec vity or physical connec vity, aspira ons
of villages are rising, and rural and semi-urban
areas are wai ng for a new wave of expansion,"
Modi said.
Earlier, the startup community shared their ideas
with the Prime Minister on a variety of sectors,
including data-collec on mechanism in
agriculture, agri-marke ng, health care, edtech,
retail, promo ng green sustainable products and
sustainable means of transport. The virtual
mee ng was a ended by ministers Piyush Goyal,
Mansukh Mandaviya, Ashwini Vaisnaw, Sarbananda Sonowal, Parsho am Rupala, G. Kishan
Reddy, Pashupa Kumar Paras, Jitendra Singh and
Som Parkash.
"I congratulate all the startups of the country, all
the innova ve youth, who are raising the ﬂag of
India in the world of startups," Modi said. "For this
culture of startups to reach the far-ﬂung parts of
the country, it has been decided to celebrate
January 16 as Na onal Startup Day.”
Recalling the concept of the current decade as the
'techade' of India, he listed three important
aspects of the changes that the government is
making to strengthen innova on, entrepreneurship and start-up ecosystem. First, to
liberate entrepreneurship and innova on from
the web of government processes and bureaucra c silos. Second, crea ng an ins t-u onal
mechanism to promote innova on. And third,

handholding young innovators and young
enterprises, he said.
The government has taken several measures to
make lives of entrepreneurs easy, he said, for
example, removing problems of 'angel tax',
simpliﬁca on of tax procedure, arranging for
government funding, allowing self-cer ﬁca on of
nine labour and three environment laws, and
removal of more than 25,000 compliances.
The government is ins tu onalising innova on
by involving students since childhood, the Prime
Minister said. "More than 9,000 Atal Tinkering
Labs are giving children a chance to innovate in
schools and work on new ideas," he said.
India is experiencing exponen al rise in the
indicators of innova on, he said. As compared to
4,000 patents approved in 2013-14, over 28
thousand patents were granted last year. In 201314, about 70,000 trademarks were registered. In
comparison, more than 2.5 lakh trademarks were
registered in 2020-21. In 2013-14, only 4,000
copyrights were granted, compared with more
than 16,000 last ﬁnancial year, he said.
India's campaign for innova on has resulted in
improvement of India's ranking in the Global
Innova on Index, the Prime Minister said.
Source h ps://www.hindustan mes.com/indianews/january-16-to-be-marked-as-startup-daysays-pm-modi-101642273874859.html

Ten startups join Aerospace Xelerated
support scheme
Ten new startups focused on AI and autonomy
have joined aerospace startup support scheme
Aerospace Xelerated.
The ten ar ﬁcial intelligence (AI) and autonomous
technology startups are the third cohort of
companies to join the ini a ve, which launched in
2019 and was previously known as the ATI
(Aerospace Technology Ins tute) Boeing
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accelerator.
The startups were selected from 148 applica ons
from around the world and work in areas such as
autonomy, autonomous naviga on, adap ve
learning, genera ve design, smart maintenance
and reduced workload.During the 12-week
Aerospace Xelerated program, which culminates
with a demo day during April the entrepreneurs
will meet poten al investors and aerospace
industry contacts. They also receive perks from
partners including Amazon, HubSpot, SeedLegals
and many more.
In addi on, each startup gets the chance to
receive an op onal £100,000 (US$136,000)
equity investment from Boeing, which leads the
program.
Other industry partners include GKN Aerospace
and the UK Ministry of Defence's Defence and
Security Accelerator (DASA),
The cohort includes:
Amygda (Derby, UK) - a data observability
pla orm for smart maintenance in high-value
asset industries to reduce unnecessary
maintenance and increase the reliability and
sustainability of assets.
Ÿ The Airline Pilot Club (Dublin, Ireland) - a digital
talent marketplace using AI and behavioural
science to break down barriers to entry and
improve quality standards in the pilot
selec on, training and recruitment process.
Ÿ Axion (US) - an AI-powered proac ve
management pla orm for engineering and
quality leaders to accelerate development.
Ÿ Flare Bright (Aylesbury, UK) - the machinelearning company enables drone
manufacturers to build digital twins to rapidly
speed up the long test and evalua on process,
running many mes faster than real- me to
op mise for more conﬁdent real-world tests.
Ÿ LexX Technologies (Melbourne, Australia) LexX uses AI, machine learning and natural

language processing to empower aircra
maintenance technicians to bring their data,
knowledge, and experience together in one
eﬃcient and intelligent solu on.
Ÿ Neurobotx (US) - the ﬁrst neuromorphic AI
pla orm for autonomous naviga on, capable
of one-microsecond obstacle detec on and
decision making based on big data, inspired by
energy-eﬃcient brain naviga on.
Ÿ Pegasus Imagery (Edmonton, Canada) develops autonomous aircra and sensor
systems to connect industry and government
end-users with on-demand aerial imagery to
solve challenges at scale.
Ÿ Sees.ai (Chichester & London, UK) - building
the most advanced connected, autonomous
command and control solu on to enable safe
and scalable unmanned ﬂight in even the most
challenging circumstances.
The two previous cohorts have gone on to raise
over £50 million (US$68 million) in funding and
create more than 100 jobs across the UK.
At the end of 2021, cohort two startup HiiROC,
which is developing a zero-emissions industrial
process for producing hydrogen, announced a
£26 million (US$ 35 million) funding round to
expand the deployment of pilot units of its
technology.
Nichola Bates, managing partner at Aerospace
Xelerated and head of global accelerators and
innova on programs at Boeing commented,
“We're incredibly excited to welcome our new
cohort who are using groundbreaking
technologies to solve some incredibly complex
problems for the aerospace industry. From
making it easier and eﬃcient to gather complex
data for aircra maintenance teams to building
the technology to enable unmanned ﬂight, we
can't wait to see what comes out of the 12 weeks
ahead."
source: h ps://www.aerospacetes nginte
rna onal.com/news/ten-startups-joinaerospace-xelerated-support-scheme.html
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WOMEN WING
How Arab Women Are Making Waves In
Tech

close a en on to the region's ventures and to
venture capital as a high-poten al asset class,
whether funds or start-ups.
Global Ventures is one notable example. Founded
by General Partner Noor Sweid, the Dubai-based
interna onal venture capital ﬁrm is building
bridges between emerging markets and the
world. As a "third culture individual", Noor
realized that the many perspec ves she holds
enables her to occupy a connec ve role and act as
a bridge between diﬀerent parts of the world,
with a view to driving diversity and inclusion in
venture capital.

Arab-Americans are at the forefront of realizing
technology's most signiﬁcant poten al, providing
posi ve changes to America and the Arab World.
However, like many other hyphenated "xAmericans," their capacity to accommodate two
dis nct worlds can be exhaus ng, primarily as
percep ons sway with every nega ve news story
feeding us a "them" versus a "us" mentality.
Raising money from investors is a challenging task
for a startup in general, but even more so for
many minority groups, including non-binary Arab
and North African founders.
Unfortunately, post 9/11, many Arab founders
were forced to ﬁght for notoriety outside of the
stereotyped Hollywood tropes. However, what
you don't hear about in mainstream media, is
that Arabs contribute to at least 3.4% of the total
patents in the United States while only
represen ng .3% of the total popula on.
As Gen Z becomes more and more progressive
about race rela ons and the Middle East, the
trend must keep growing in the tech sector. IraqiAmerican Deena Shakir, at Lux Capital, recently
led the round of the ﬁrst women's health unicorn
in the United States, Maven.
Today, prominent investors are star ng to turn
their eyes to the Middle East, paying increasingly

Today, Global Ventures is co-leading rounds with
some of the world's most esteemed capital
allocators including Tiger Global and counts
global investors such as General Atlan c in its
pool of limited partners.
The ﬁrm will shortly close its second fund and has
supported 44 Series-A focused companies, of
which more than 30% are led by women
founders. Global Ventures strives for female
inclusion in all aspects - funds, founders, its own
team and LPs - and this track record is ac vely
invi ng a narra ve shi in the region's malecentric venture capital industry.
Noor's support of women in venture capital is
driven by a belief that diversity is crucial to
success in any organiza on. She believes diversity
in thought, worldview and perspec ve builds a
rich learning culture, enriching decision-making
and the value crea on process.
At Canaan Ventures, Egyp an American Maha
Ibrahim who was the ﬁrst investor in TheRealReal
was recently part of the compe ve Series A for
Buzzer.
Take Emna Ghariana, a Tunisian immigrant who
was orphaned twice before the age of 11. Her
journey to entrepreneurship meant staying
relentless in her pursuit of educa on,
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immigra on and building her ﬁrst venture,
Veamly, a worksta on app that allows users to
manage their conversa ons quickly. Amira
Yahyaoui, a Tunisian entrepreneur, blogger, and
ac vist, faced similar challenges. Before
propelling her startup MOS to a he y Series A,
Amira was kicked out of her home country at age
18 for her ac vism. Today, her long list of highproﬁle investors includes Steph Curry and Jess Lee
at Sequoia.
Undeniably, founders from the Middle East are
making waves in tech both outside and the United
States. Iman Abuzeid, the Sudanese-American cofounder of Incredible Health, addressed the huge
healthcare employment crisis by tapping into her
experiences preven ng and trea ng blindness
overseas as a medical physician.
In the aging space, two Arab-American women
are also gearing up to make quite a large impact.
Moroccan-American founder, Celine Halioui of
Loyal, is developing drugs to extend the lifespan of
dogs, with a vision for human use in the future.
She recently raised one of the largest seed rounds
for a solo woman founder.
Hanadie Youseﬁ is using human stem cells to
develop restora ve cures. The postdoctoral
scholar, co-founder, and CEO of Juvena, has built a
venture-backed biopharma startup developing
protein-based therapeu cs to promote ssue
regenera on.
Despite their success, Middle Eastern founders
are few and far between, making mentorship a big
challenge. May Habib, co-founder, and CEO of
Writer can a est to the urgency and power of
strong mentorship, a ribu ng parts of her
success to the incredible network she built early
on.
Shining a light on these narra ves, Arab-American
women are star ng to produce more and more
content. One of the ﬁrst of these narra ves of
Arab women in technology has been echoed by

Rana El Kaliouby, a founder, single mother, and
author of Girl Decoded, a representa ve look of
her career humanizing technology with Emo onal
A.I.
Leading a progressive edge on American news
media, Dena Takuri, a Pales nian American
journalist and producer of AJ+ presents news
overseas with the nge of care most U.S. Media
outlets have been neglec ng for decades.
Sea le na ve Hebah Fisher, co-founder, and CEO
of the award-winning podcast Kerning Cultures,
uses her pla orm to magnify the human history
and intricacy of the region from the lens of those
who lived it.
Furthermore, a contributor to this narra ve shi
is Layla Shaikley with her podcast, Muslims Doing
Things, landing in the top 10% of new podcasts on
Spo fy. This skateboarding mom of 2 is working to
redeﬁne the narra ve of what it means to be
"Muslim" and how an Islamic iden ty can exist in
perfect synergy with an entrepreneurial one.
Recogni on and community are necessary to
support the future scien sts and entrepreneurs
both in and out of these communi es as they start
building the future.
"Unlike in the U.S., more than 50% of all STEM
graduates in the Middle East and North Africa
("MENA") region are women," says Egyp anAmerican Salma Elbarmawi. "They have the
poten al to help global engineering teams reach
gender parity." Salma leads marke ng at
Localized, a career tech pla orm connec ng fresh
tech and business graduates in emerging markets
with global employers.
There is a lot of inspira on to be found in many of
the stories of Middle Eastern founders who
(many) have traveled a more thorny road towards
success. Hopefully, more and more investors,
both domes c and abroad, can support these
founders both in Silicon Valley and the MENA
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S o u r c e : h p s : / / w w w. f o r b e s . c o m / s i t e
s/soulaimagourani/2022/01/19/how-arabwomen-are-making-waves-in-tech/?sh=3f
d96b9b4114

A campaign to promote digital
empowerment among women
entrepreneurs
Digital gender divide and the role of digital
empowerment in women entrepreneurship were
some of the key topics of discussion at the virtual
launch of 'World Wide Women - A Campaign on
Women's Digital Leadership' by the High
Commission of Canada and Digital Empowerment
Founda on. Abhishek Singh, CEO, MyGov India,
Osama Manzar, Founder and Director, Digital
Empowerment Founda on, and Amanda Strohan,
Canadian Deputy High Commissioner, were part
of the virtual launch of the campaign. The
campaign that was launched ahead of the
Na onal Girl Child Day on January 24 aims at
training 15 young women and girls from rural and
marginalised communi es in ﬁve Indian states,
and some areas of Nepal and Bhutan. Through a
series of training workshops under the campaign,
these women are being trained in digital
entrepreneurship, internet and digital marke ng.
These women will also be empowered to further
train around 150 more women and enable them
to use digital tools for their social, economic and
ﬁnancial empowerment.
Talking about the relevance of such a campaign,
Abhishek Singh said, "As we have seen during the
pandemic that we are adop ng digital technology
in all walks of life in a much greater way than
earlier. The digital transforma on has happened
in almost every sector - health, e-commerce,
educa on. In such a case, how do we ensure that
for an equitable world we provide an access to
technology, devices and connec vity to women as
well. There have been various studies in which it
has been observed that if there is a choice, then
very o en in families where there are limited

number of devices, even in cases of e-learning, a
male child will get preference over a girl child in
many parts of India. In order to address this, there
have been several interven ons to provide access
to devices. There have been schemes and
programmes that the government has been
running for promo on of digital literacy. There
have also been several programmes to promote
women tech leaders to provide them support in
various forms to ensure that women are not le
behind in the digital transforma on story, the tech
revolu on which is taking place across India. Last
week only, January 16 was announced as the
Na onal Startup Day and one thing that stuck me
was that 45% of startup founders in India are
women. So, women have always been at the
forefront when it comes to technology, when it
comes to digital transforma on. What we need to
ensure is that this tendency is nurtured at all
levels, especially in rural areas and how we do that
is by running programmes for digital literacy."
Amanda Strohan added, "The pandemic that we
are s ll living through, even now a er almost two
years, has highlighted the importance of digital
means of communica on like never before. More
and more organisa ons are oﬀering their services
online, either to promote businesses or simply
con nue to operate in the midst of the pandemic.
Wo m e n p a r c u l a r l y i n r u ra l a re a s a n d
marginalized communi es are o en le out in this
transi on, either because they lack access to the
internet or because they have challenges with
digital literacy or some mes both. The series of
workshops being oﬀered under the campaign will
bring more women into the digital world. The
young women who will be training in the ﬁrst
phase of the campaign will further train hundreds
of other women enabling them to eﬀec vely use
digital tools for their social and economic
empowerment."
Source: h ps:// mesoﬁndia.india mes.com/
entertainment/events/delhi/a-campaign-topromote-digital-empowerment-among-womenentrepreneurs/ar cleshow/88993125.cms
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MEMBERSHIP SERVICES
Since its inception, WASME has been rendering quality services to its members. Our membership offers access to all
facilities of WASME including right to participate, access to circulars, literature, documents etc.
Our menbers support WASME’s mission to advance, promote and support SMEs in their respective countries through
association and collaboration mechanism with local government bodies, regional authorities, international linkages, civil
societies and SMEs.

General Members

Any Government Organizations, Small Business Authorities, Authorities bodies,
Financial Institutions, Chambers of Commerce and Industry, SME Associations,
Traning Institutes, Consultancy Organisations, Technology Providers etc.

Permanent Members

Any General member of Associate Member who contributes to the funds of the
Organization.

Associate Members

Any Individuals, Enterprises, Corporations, Stakeholders, Research Institutions,
Large Enterprises, Academicians, Consultants etc. engaged in SME sector.

Associate
Membership-Indian Chapter

Indian MSMEs, Entrepreneurs, Corporates, SME Associations, Universities,
Training Institute and Individuals who are interested in the growth of SMEs.

Information Assistance
Basic business related laws, business
legislation, trade regulation, Public policy,
Taxation, Available MSME support by
different stakeholders.

Exposure Visit to Global
members
Facilitate exposure visit at National &
International Organizations, Institutes,
Research Centres etc

Beniﬁts Enterprise Support
Expert guidance and assistance for starting
new business, improving existing business,
Skill development and empowerment,
Business matching, International experts
search.

Participation & Knowledge
Support
Participation of WASME National/International
conferences and seminars, workshops,
training and programmes etc

Bussiness Support
Tender information, potential buyer &
seller, Marketing linkages, import/export
facilitations, ﬁnancial assistance
technology transfer, branding and
promotions etc.

Branding Opportunity
Sponsorship and volunteering, advertising
and programs, newsletters, website,
e-bulletins, publications etc.

For more information visit our website: www.wasmeinfo.org or contact wasme@wasmeinfo.org
WARNING
We don’t entertain cash for any membership activity / event / sponsorship / Exhibitions or other related activities. Cheque in favour of
“World Association for Small and Medium Enterprises” payable at Noida / Delhi or NEFT/RTGS.
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