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Figure 9: Carbon Fiber Clusters in Turkey (Source: DowAksa)
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Summary

This Preliminary Global Value Chain (GVC) Analysis assesses
the Bangladesh Apparel Industry from a GVC perspective to
understand the emerging trends, dynamics, opportunities and
challenges affecting the industry’s growth and competitiveness.
The apparel sector plays a pivotal role in Bangladesh's overall
economy for contributing over 80% share in exports, driving the
services sector, and creating many manufacturing jobs, mostly
for women. In the last four decades, Bangladesh has achieved
remarkable progress with its integration in apparel GVC, despite
several setbacks, including the Multifiber Arrangement (MFA)
phase-out in 2005 and the Rana Plaza factory collapse in
2013. It is argued that the abundance of cheap labor and other
advantages, including preferential agreements, helped the
industry in reaping its competitive advantage.

With almost all major global apparel brands and retailers
sourcing from Bangladesh, its share of global apparel exports is
growing in all categories of products. However, with the rise of
new and more efficient competitors and growing technological

developments, Bangladesh needs to review its apparel sector
strategies to upgrade its apparel industry further and increase
its share in the global apparel export market.

Several upgrading trajectories can be applied to advance the
industry and improve its resilience, including (i) addressing
critical skills gaps through training programs is required to
enhance workers' productivity and managerial capacity of mid-
level talents; (ii) the Bangladesh apparel industry can increase
competitiveness through reducing lead times, faster technology
adoption, and environmentally friendly production process;
and (iii) a communications and policy advocacy campaign is
required to attract more investment in the sector and show the
industry's ability in meeting the increased demand from global
brands. These upgrading strategies will help the Bangladesh
apparel industry improve its competitiveness, attract high-
quality investment, increase value-add and employment
in the economy, and achieve environmentally sustainable
development.
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3.2 Bangladesh in the Apparel Global Value Chain

3.2.1. The Global Apparel Industry

Apparel production in the world is fragmented, covering both
high-income and low-income countries, which produce high
and/or low-end products. The industry is labor-intensive and
provides employment opportunities for millions of workers,
particularly for women and youth. The global apparel value
chain is complex as it includes actors of various sizes and
numerous steps and activities. The competition in the industry,
which is buyer-driven, is high among lead firms and among
manufacturers who always seek to increase productivity,
decrease cost, enhance quality and delivery speed, and
ultimately increase profitability using various upgrading
dimensions and trajectories.

- ‘J

The Global Apparel Industry — Key Trends

The dynamics in the global apparel industry are continuously
changing. The industry's nature of being consumer-driven, with
a growing world population and buying power, plays a role in
shaping its conditions and products. While the actors' capacity
and ability to upgrade and adapt drive the competition, the
global actors' agreements can determine the distribution or
concentration of benefits and participation in the market. With
the spread of COVID-19 and the increasing concerns about
climate change, new trends in environmental sustainability and
technology-driven innovations are emerging. In this paper, we
have identified five main trends that currently affect and shape
the industry.

Bangladesh increased its share from4.2% t106.4 %,
while Viet Nam's share increased from

2.9% t06.2% in 2018
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1. China will continue to lead the world exports. China is
currently the leading supplier of apparel globally, with a total
value of exports at USS145 billions in 2018 (ITC Trade Map,
2020). China has diversified its apparel products and materials
and strengthened its capabilities to products across various
categories. Also, it shifted its focus towards products with high
value-add such as coats, dresses, skirts, and knitted shirts
(Frederick & Daly, 2019). China's global apparel exports fell from
35% in 2070 to 30% in 2018 (ITC Trade Map, 2020). However,
China did not lose its share to one single country but to a group
of countries. For example, during the same period (from 2010
to 2018), the third and fourth leading exporters, Vietnam and
Bangladesh, gained limited shares in the market. Bangladesh
increased its share from 4.2% to 6.4%, while Viet Nam's share
increased from 2.9% to 6.2% in 2018, and a group of countries
like the European Union (EU 28), which is the second leading
exporter of apparel in the world, did not increase its share,
during the same period, and remained at 28.4% (WTO, 2019).
This suggests that the other exporters' capacity is limited, and
no single country could absorb China's lost shares and emerge
as the new leader of the apparel exports. And since China
upgraded into higher value-adding activities, this might also
suggest the loss of low value-adding shares in total exports.
Accordingly, some of Chinese share loss was absorbed by low-
end product manufacturers such as Bangladesh.

2. There is an increasing demand for apparel in Asian
countries, suggesting a shift in imports from western
countries to eastern ones. In 2018, the United States, Germany,
Japan, United Kingdom, and France topped the list of the leading
importers of clothing (ITC Trade Map, 2020). Nonetheless, while
the world average annual economic growth is 2.9%, the Asian
countries' compound annual growth rate is 7.6%, making them
the fastest-growing consumer market. According to McKinsey
& Company (2020), it is stipulated that Saudi Arabia and the
United Arab Emirates (UAE) have big potential as consumers
in UAE crave style and tend to spend more, while Kingdom of
Saudi Arabia (KSA) new government policies encourage change
of spending habits, which proposes an interesting opportunity
for global players. Key global players, including Chinese
manufacturers, have already started to invest and produce for
the regional markets in Asia to meet the growing demand for
clothing and benefit from low production and labor costs. It
is predicted that the sales of clothing in Asia will account for
40% of the global market share by 2025 (International Labor
Organization [ILO], 2019).

3. Preferential Agreements and Tariffs Influence Access to
Market. From 1974 to 2004, the global apparel industry was
governed by the Multifiber Arrangement (MFA) / Agreement on
Textiles and Clothing (ATC)!, under which the clothing quotas
were negotiated bilaterally (The World Bank [WB], 2012). After
the end of the MFA, operating under free import quotas did

not go well with some developed countries in competition
with developing countries such as China, one of the biggest
winners as it exploited its massive production scale. Hence,
some countries received advantages by tariff preferences and
Preferential Trade Agreements (PTAs) imposed by the U.S.and
the EU to influence who is granted access to their markets. For
example, Bangladesh was preferred by the Generalized Scheme
of Preferences (GSP), which granted it tariff and quota-free
access to the EU (Fernandez-Stark et al. 2011). Therefore, tariff
and bilateral agreements play a role in determining who and
where to participate in the value chain.

4. High-tech production and automation might be expedited

due to COVID-19. According to ILO (2019), the apparel value
chain is slowly absorbing the automation and technological
advances such as laser cutters, 3D-printing, sewbots, and
knitting machines. It is suggested that these rapid advances
will transform the industry and bring disruptive change through
growing, speeding, and lowering the cost of production.
Nonetheless, the ILO (2019) does not foresee that the expensive
high-tech will necessarily replace low-tech production in
developing countries due to the low cost of labor and production
in these countries, but rather a high-tech production might be
widespread in high-income countries with large markets. The
ILO report also suggests that a combination of high-tech and
low-cost labor and production might co-exist in countries
that invested in its industrial capacity and new technologies
such as China. However, the interruption of supply chains all
over the world due to COVID-19 could affect GVCs since some
political leaders in the developed countries are supporting
simplifying GVCs through moving to manufacture back home
and increasingly depending on automation (Crabtree J., 2020)
to overcome the challenges related to working standards and
lead time. Despite the expectation that increased automation
and use of technology might decrease direct employment
opportunities, this step is essential for developing countries to

mitigate global shocks to the industry.
ﬁ' and environmental purpose and sustainability,

especially post COVID-19. In the past few years,
workplace safety and work conditions were the biggest
concerns in the industry. These concerns appeared after
incidents? that happened in different countries in the world,
which resulted in consumers preferring companies with a
social purpose. The preference for such companiesisincreasing
after the spread of COVID-19. According to Deloitte & Touche
(2020), the pandemic's spread has made the inter-relationships
between companies, communities, employees, customers, and
other stakeholders completely clear, which prompted purpose.
The pandemic made it clear that companies and industries
cannot survive and thrive without all stakeholders and without
managing both financial and non-financial goals.

The industry can no longer thrive without a social

1. The MFA was established in 1974, and in 1995, it was replaced by the ATC, which brought the MFA under the rules of the World Trade
Organization (WTO). The ATC was introduced as a transitional instrument to bring the industry under the normal rules of the General Agreement

on Tariffs and Trade (GATT) by 2005 (WB, 2012).

2. For example, the fire at the textile factory in Pakistan in 2012, and the collapse of a garment factory in Bangladesh in 2013.
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In addition to the social purpose, McKinsey & Company (2020)
found that sustainability topped the list in their surveys for the
first time in the past four years as the biggest concern facing
the apparel industry now. There is a growing concern among
governments, consumers, and civil society organizations about
the apparel industry’s impact on the environment and climate
change. These concerns provoked key players to rethink their
business models and processes and adopt new technologies
to respond to demands in protecting the environment and
mitigating the industries' negative impact on global warming
(ILO, 2019). On the one hand, these new green models and
processes are costly, especially for developing countries, and
their uptake is very slow in the industry till now, and players in the
industry must find solutions to address the growing concerns if
they want to survive in the future (McKinsey & Company, 2020).
On the other hand, innovative technologies and Research and
Development (R&D) can play a significant role in introducing
sustainability solutions. For example, new materials are under
development now to address environmental concerns. The
research for new materials went beyond replacing natural
resource-consuming raw materials to developing materials
that can protect the consumers from climate change, aging,
and hazards such as radiation (ILO, 2019), which creates
opportunities to introduce new products in the market.

5. E-commerce is driving apparel growth. The fast-growing
apparel market is reaping opportunities with rapidly expanding
e-commerce and easy digital payments, especially in those

Figure 1: Apparel Global Value Chain Map

3.2 Bangladesh in the Apparel Global Value Chain

places where a fusion of fast economic growth and a young
consumer base comes together. With young people spending
increasing amounts of time online, e-commerce in the fashion
sector is also advancing in rapidly growing economies. In 2019,
the global size of the apparel e-commerce was estimated at
USS$336.6 billions (Statista, 2020). Among major economies,
China leads the world in apparel e-commerce with an estimated
size of US$193.9 bhillions in revenues. The corresponding
number was USS$67.8 billions in the U.S. and USS$66.2 billions
in Europe. In 2019, most apparel e-commerce users lived in
China (466.7 million), followed by Europe (342.2 million) and the
U.S. (173.4 million). It is anticipated that E-commerce will grow
by at least 20% as the pandemic has expedited the shift away
from physical stores to digital shopping by roughly five years,
according to IBM's U.S. Retail Index 2020.

Mapping the Apparel Global Value Chain

Nowadays, the production of goods is increasingly structured
through global value chains (GVCs). The value chain can be
simply described as the "full range of activities that firms and
workers do to bring a product from its conception to its end use
and beyond" (Gereffi and Fernandez-Stark, 2011). In apparel
GVCs, the production of components and assembly into final
products is also carried out via intra-firm networks spreading
worldwide. A suggested mapping of apparel GVCs is given in
Figure 1, basically identifying the main activities and stages of
the apparel GVC.
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Source: Authors based on exiting literature, including Fernandez-Stark et al. (20171); Frederick and Daly (2019)
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As shown, the whole apparel GVC activities is conducted in
three broad stages: (i) pre-production intangible activities, (ii)
production-related tangible activities, and (iii) post-production
intangible activities (Staritz and Morris, 2016). The ‘tangible’
activities are steps and functions directly related to production/
manufacturing in the apparel global value chain. The
‘intangible’ activities include design and product development,
pre-production logistics, distribution, marketing, branding, and
sales. These ‘intangible’ activities are generally controlled by a
combination of lead firms, intermediaries and supplier firms. In
reality, the most important stages that add the highest values in
the whole value chain are 'intangible’ services that occur before
and after the apparel production process. Thus, the apparel
value chain can be broken up into the following five stages: (i)
design and product development; (i) pre-production logistics;
(iii) production; (iv) distribution; and (v) marketing, branding and

sales.
development (or Research and Development — R&D)
is one of the dominant activities in the pre-production
intangible activities retaining a large part of value-added in the
apparel value chain (Hester, 2013). This value-adding stage
includes firms that engage in R & D, develop conceptual and
physical products, and research on products, markets and
consumers. Activities related to conducting research through a
survey on consumer satisfaction, revising product design,
cutting production costs, and giving the product a strong
competitive advantage in the target market are the dominant
part of this stage (Fernandez-Stark et al., 2011). Here, there are
two kinds of designs: creative design- that traditionally involves
human designers for sketching and generating fashion ideas-
and technical design- that involves translating ideas into
garments (Frederick and Daly, 2019). Design software is
increasingly being used for the chain's design segment to
accommodate ideas aligning customer choices. Usually, firms
operating in the high-end segment of the market retain research
and design functions in-house, while consumer brands and
retailers follow the design tendencies set by those firms.
Producers with high economies of scale may also maintain
their fashion lab for design and product development.
@ pre-production activities, which can be grouped into
two categories: (i) purchasing of raw materials, inputs
and support industries, and (ii) sourcing of production
components, including purchasing and transporting textile
products. Purchasing inputs, such as natural and synthetic
fibers (i.e., cotton, wool, silk, flax and chemicals), apparel trim
and accessories (buttons, zippers, hangers, tags and
packaging), capital equipment and machinery parts, is a critical
step. Arranging a broad range of services applicable to vital
support industries, such as transportation, logistics, catering,
information technology (IT), construction, cleaning, security,
and human resources, is part of this stage. The inputs must
align with the design provided by the lead firms. Activities for
sourcing of production components include arranging and
physically transporting textile products (Fernandez-Stark et al.,

Design and Product Development: Design and

Pre-Production Logistics: This stage refers to critical

2011). In evaluating manufacturers’ performances, price,
quality, reliability and lead times are critical factors to the lead
firms. Managing logistics usually requires strong domestic
and/or overseas coordination.

@ Production: The production stage includes cutting,
Il': = sewing and finishing activities, including
buttonholing and ironing. Before shipping,

packaging in a prescribed shape is the final step of the
production stage, performed by manufacturers. Apparel
products that can be broadly categorized into woven and knit
include shirts, trousers, hosiery, coats, undergarments, suits,
and these products differ in gender and age. Usually, producers/
manufacturers cut and sew woven or knitted fabric or knit
apparel. However, this stage may have a diverse range of
establishments. For example, apparel manufacturers can be
contractors, performing cutting or sewing operations on
materials owned by others, or tailors who manufacture custom
garments for individual clients (Fernandez-Stark et al., 2011).
Manufacturers can either purchase textiles from another
establishment or make the textile components in-house,
depending on buyers' demand and choice. In this stage, a large
portion of the work is still labor-intensive. With low fixed costs,
straightforward technology and low skills, the production phase
moves to low-cost locations, primarily in developing countries.
However, significant and fast automation is currently taking
place in this stage, especially for repetitive tasks, prompting the
possibility of shifting production to high-income and middle-
income countries (McKinsey & Company, 2018).
@ production logistics, which leads the product transfer
from garments to customers. The product is
distributed via a network of wholesalers, trading companies,
logistics firms, and other companies such as shipping
responsible for value-adding activities outside of production
(Fernandez-Stark et al., 2011). While sourcing, apparel buyers
usually evaluates the ability of producers in terms of cost,
quality, lead time, reliability as well as social, political and
environmental compliance, depending on gender-based wear,
apparel sub-sectors and categories of materials (cotton vs.
human-made fibers) (Frederick and Daly, 2019).

Distribution: The distribution stage is post-

sl ) all activities and firms associated with pricing,

“="  distribution to retailers and selling a product, utilizing
marketing/advertising and branding. Usually, the firms that
participate in these activities are the lead firms in the chain and,
with the power of determining retail prices of the product, this
stage accounts for the highest value addition in the chain
(Frederick and Daly, 2019). On rare occasions, firms make
physical alternations of a product once they receive the final
one. The final apparel product is marketed and sold to final
consumers (via retail channels including e-commerce sites),
institutions or the government. The lead firms either sell the
product through its chain stores or collaborate with department
stores, factory outlets, specialty stores, discount chains, etc. A
large part of sales, including e-commerce, targets country-
specific seasonality, occasions, holidays, etc.

(? Marketing, Branding, and Sales: This stage includes
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Global Supply and Demand in the Apparel GVC

With about 30% of global exports, the Chinese supply dominates
the global trade in the apparel industry; European and American
consumers are largely controlling demand. However, current
dynamics in the supply side are evolving fast with a declining
share of China and a rising share of countries like Cambodia,
Bangladesh and Vietnam.®

The global apparel export industry can be divided into 12
categories as listed in Table 1.4 Suits, formal wear, trousers,
dresses and skirts are the largest export category with about
35% share of the world market in 2018. Knit shirts and T-shirts
were the second largest with a 12.7% share in the global
market. However, coats, athletic, miscellaneous apparel,
suits, formal wear, trousers, dresses, and skirts lead to global
apparel growth. In terms of Compounded Annual Growth Rates
(CAGRs), coats posted the highest growth of 6.0% for the value
of exports during the ten years (2009-2018).

3.2 Bangladesh in the Apparel Global Value Chain \

Global Supply. During the past decade, China has been the clear
winner by far, with at least a 30% share in apparel products’
global exports (Table 2). China has regularly outpaced other
apparel exporters with substantial production capabilities
across various product categories by a significant margin.
Bangladesh has been able to advance its position as a leading
exporter with a more than threefold increase in the value of
its apparel exports, from USS$12 billions to USS$39 billions, and
currently, it holds the second position among global apparel
exporters.

Despite China's dominant position in the apparel supplies,
the growth of the value of China's apparel exports has largely
stagnated in the last decade, indicating the country's rising
labor costs and policy focus on higher value-added industries/
products (Frederick, 2016; McKinsey & Company, 2013). While
the CAGR of global apparel exports was 2.8%, China posted only
2.5% CAGRs for the value of its exports in the ten years (2008-
2018). Countries with the highest CAGRs, such as Cambodia

Table 1: World Apparel Exports by Year, Product Category®, World Share and Compound Annual Growth Rate (CAGR), 2008-2016

World Share
o CAGR (%

Value (USS$ billions)

008 | zuro | zov2 | o | aove | zors | aoa | zooea |

Product Category

Total 361 347 403
Stjét:égsr&?rlgear, Trousers, 125 122 150
Knit shirts, T-shirts 52 48 58
Sweaters, Sweatshirts 45 44 47
Coats 24 24 28
Woven shirts 24 23 26
Athletic 18 17 20
Underwear, Pajamas 20 19 20
Misc. Apparel 16 18 22
Hosiery, Socks 11 12 13
Bras 11 9 10
Baby 8 7 8
Accessories ® ® 5

470 430 478 100.0% 2.9%
173 158 171 36.8% 3.2%
61 56 61 12.7% 1.5%
54 48 57 11.9% 2.2%
37 34 43 9.0% 6.0%
30 28 29 6.1% 1.8%
24 23 27 5.6% 4.0%
24 23 24 51% 2.0%
26 22 23 4.8% 3.5%
14 12 14 3.0% 2.2%
12 11 12 2.6% 1.4%
10 9 10 2.2% 2.8%

6 6 6 1.3% 2.6%

Source: ITC Trade Map (1 April 2020). Note: HS02, 61+62 codes.

3. The source for all trade data is the ITC Trade Map (2020).

4. The categorization of products was done for ease of analysis and focusing on major products in terms of export values.

5. product categories are defined based on HS02 codes shown in the bracket as the following: Suits, Formal wear, Trousers, Dresses, Skirts
(6103+6104+6203+6204); Knit shirts, T-shirts (6105+6106+6109); Sweaters, Sweatshirts (6110); Coats (6101+6102+6201+6202); Woven shirts
(6205+6206); Athletic (6112+6114+6211); Underwear, Pajamas (6107+6108+6207+6208); Misc. Apparel (6113+6116+6210+6213+6214+6215+6
216); Hosiery, Socks (6115); Bras (6212); Baby (6111+6209); and Accessories (6117+6217).
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Table 2: Top 10 Apparel Exporters by Year, Value and World Share, 2008-2018

_ Value (USS$ billions) World Share

Partner 2008 2010 2012 2014
WORLD 362 348 404 472
China 113 121 148 173
Bangladesh 12 15 19 -
Viet Nam 8 10 14 20
Germany 19 17 18 19
Italy 24 19 20 23
India 10 11 13 17
Turkey 13 12 14 16
Spain 7 7 9 12
Hong Kong, China 26 28 21 19
Cambodia 3 3 4 5
Top 5 176 182 220 236
Top 10 236 238 281 305

2016 2018 2008 2010 2012 2014 2016 2018
432 479 100% 100% 100% 100% 100% 100%
146 145 31% 35% 37% 37% 34%  30%

33 39 3% 4% 5% - 8% 8%
22 28 2% 3% 3% 4% 5% 6%
17 23 5% 5% 4% 4% 4% 5%
20 23 7% 5% 5% 5% 5% 5%
17 16 3% 3% 3% 4% 4% 3%
15 (s 4% 4% 3% 3% 3% 3%
12 14 2% 2% 2% 3% 3% 3%
15 13 % 7% 5% 4% 3% 3%
7 13 1% 1% 1% 1% 2% 3%

239 259 49% 52% 54% 50% 55% 54%

304 330 65% 68%  70% 65% 1% 69%

Source: ITC Trade Map (31 March 2020). Notes: (i) HS02, 61+62 codes; and (ii) (-) indicates missing data.

(15.7%), Vietnam (12.7%), and Bangladesh (12.6%), experienced
the largest growth in global supply markets during the same
period.

Although, in 2018, China's top three exports by product
category are suits / formal / wear/trousers/dresses/ skirts,
and sweaters/sweatshirts and coats, in terms of world market

share, China accounts for the highest percentage of bras (44%),
miscellaneous apparel (42%), underwear/pajamas (38%), and
coats (36%) (Table 3). Bangladesh's top two exports are suits/
formal wear/trousers/dresses/skirts, and Knit shirts/T-shirts,
however country's highest percentage contribution to global
exports is for Knit shirts/T-shirts (13%), baby (13%), and woven
shirts (12%).

Table 3: Apparel Exports of China and Bangladesh by Product Category®, 2008-2016

Product Cat Value (USS$ billions) World Share (%)
roduct Catego!
— Bangladesh | _World _|__China__| _Bangladesh
39

Total 145 478 100% 100%
Coats 15 2 43 36% 5%
Suits/Formalwear/Trousers/Dresses/Skirts 56 15 171 33% 9%
Knit shirts/T-shirts 9 8 61 15% 13%
Woven shirts ® 3 29 17% 12%
Underwear/Pajamas 9 2 24 38% 8%
Sweaters/Sweatshirts 18 5 57 32% 10%
Athletic 7 1 27 27% 3%
Hosiery, Socks 6 0 14 44% 0%
Baby 3 1 10 28% 13%
Bras 4 1 12 32% 5%
Accessories 2 0 6 34% 0%
Misc. Apparel 10 1 23 42% 2%

Source: ITC Trade Map (31 March 2020). Note: HS02, 61+62 codes.

6. As defined previously in footnote
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3.2 Bangladesh in the Apparel Global Value Chain

Global Demand. During 2008-2018, the value of global apparel
imports rose from US$353 billions to US$429 billions (Table
4). Major economies in Europe and the United States have
been dominating the global demand for apparel products. In
2018, the United States and the top 6 countries (Germany,
United Kingdom, France, Spain, Italy and Netherlands) from
Europe together generated more than 50% of the global
import market. South Korea is the only country from Asia
that remained in the top 10 apparel importers while steadily
growing its share globally. Bangladesh is a small importer of
apparel products, as reflected in its apparel imports' declining

value, possibly due to the expansion of apparel production to
meet domestic demand.

The largest and the fastest-growing import markets include
China, South Korea, Poland, UAE, Russian Federation,
Netherlands and Australia. Despite the United States and major
European economies being the largest importers, emerging
markets, especially those in the Asia Pacific, are contributing
largely to the growing demand for apparel products with
their faster economic growth and rising consumer demand.
This is probably bringing opportunities for further market
diversification.

Table 4: Top 10 Apparel Importers by Year, Value and World Share 2008-2018

_ Value (USS$ billions) World Share

Partner 2008 2010 2012 2014 2016
WORLD 353 342 374 411 385
United States 76 76 81 86 84
Germany 33 32 34 38 35
Japan 24 25 32 29 26
United Kingdom 27 25 24 28 25
France 22 20 21 24 22
Spain 15 13 13 16 17
Italy 17 16 15 16 15
Netherlands 8 9 10 11 11
Hong Kong, China 18 16 15 15 12
Korea 4 4 6 8 8
Bangladesh 0.53 0.60 0.70 0.00 0.33
Top 5 183 179 191 205 192
Top 10 244 236 250 272 255

2018 2008 2010 2012 2014 2016 2018
429 100% 100% 100% 100% 100% 100%
87 22% 22% 22% 21% 22% 20%
40 9% 9% 9% 9% 9% 9%
28 % % 9% 7% % %
25 8% 7% 6% % 6% 6%
24 6% 6% 6% 6% 6% 6%
19 4% 4% 4% 4% 4% 4%
17 5% 5% 4% 4% 4% 4%
14 2% 2% 3% 3% 3% 3%
12 5% 5% 4% 4% 3% 3%
10 1% 1% 2% 2% 2% 2%
023 0.15% 0.18% 0.19% 0.00% 0.08% 0.05%
204 52% 52% 51% 50% 50% 48%
276 69% 69% 67% 66% 66% 64%

Source: ITC Trade Map (2 April 2020). Note: HS02, 61+62 codes.
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Lead Firms and Governance Structures in the
Apparel GVC

The apparel sector's GVC activities are controlled by a
combination of lead firms, manufacturers, and intermediaries,
including those working as suppliers of textiles and other raw
materials. However, the apparel industry is a buyer-driven chain
marked by power asymmetries between producers and global
buyers, i.e., retailers, of final products. In globally dispersed
apparel firm networks, lead firms control the activities that add
the most value to products (e.g., branding, marketing, design),
and outsource all or most of the manufacturing process to a
global network of suppliers (Gereffi, 1999). Lead firms, through
utilizing their market power of controlling the branding and
marketing, which primarily take place in the United States and
Western Europe, accrue the majority of the value-added in the
value chain, accounting for roughly 60%-75% of the final retail
price of apparel products (Frederick, 2015).

Clear power asymmetry between the lead firms and suppliers

confirmed procurement orders of US$3.16 hillions involving
1,142 factories affecting 2.26 million workers in Bangladesh
(ADB, 2020). Many lead firms did not pay for their orders or
canceled them without compensating for suppliers’ losses.
This had put the RMG sector in Bangladesh on the verge of an
unprecedented humanitarian and business catastrophe.

The types of lead firms vary depending on the kind of retailers
(mass merchant vs. specialty) and brands (marketers and
manufacturers). Retailers own private label brands based
on products manufactured by others but are involved with
those products' branding and marketing. Brand lead firms in
general control marketing and branding activities with several
own manufacturing factories and coordinate sourcing. For
example, brands such as Inditex (Zara) and VF have their own
manufacturing factories and collect products from hundreds of
suppliers. On the other hand, brands like Nike, Levi's, Adidas,
and Hugo Boss rely on suppliers for products and focus on
branding and marketing. However, even brand manufacturers
are increasingly focusing on outsourcing production level

is often evidenced, especially during a global crisis, including
the ongoing COVID-19 pandemic. Since the outbreak of the
COVID-19, many lead firms either canceled or postponed

activities for gaining more from higher-value segments of the
chain.

Table 5: Shares of Global Apparel Brand Owners, 2014, 2016, and 2018

Revenue (USS$ billions) World Share (%)
mmmmmm e

Bangladesh, China, Indonesia, India, Vietham

Global Brand

Owner

TJX Companies

Spain, Portugal, Morocco and Turkey,

Inditex Group 24.1 259 29.8 1.8 1.8 1.9 Bangladesh, India

H&M 19.3 211 239 15 15 15 Bangladesh, Chl.na, Cambodia, Bulgaria,
Denmark, Estonia

LVMH 14.4 142 20.9 1.1 1.0 1.3

Fast Retailing 133 17.3 19.1 1.0 1.2 1.2 China, Vietnam, Bangladesh, Indonesia, Turkey

Gap Inc. 164 155 166 12 11 17  Bangladesh, China, Cambodia, Egypt,
Guatemala, Haiti

Kering 188 13.7 15.4 1.0 1.0 1.0

Ross 11.0 12.9 15.0 0.8 0.9 1.0

VE 1.9 12.0 123 09 08 08 China, V!etnam, Bangladesh, Cambodia,
Indonesia, Jordan

Nike 8.1 9.1 10.7 0.6 0.6 0.7 China (26%), Vietnam (18%) and Thailand (10%)

PVH 8.2 82 97 06 06 06 Chma, Ethiopia, Bangladesh, Cambodia, India,
Vietnam

Adidas 8.4 8.3 9.3 0.6 0.6 0.6 Cambodia (24%); China (19%); Vietnam (18%)

Hermes B8 58 6.7 0.4 0.4 0.4 France

Next 61 56 53 05 04 03 China, Turkey, Bangladesh, Cambodia, Great

Britain, India, Myanmar, Pakistan

Levi Strauss & Co. 5.6 4.8 4.6 0.4 0.3 0.3 China, Japan, Italy, Argentina, Bangladesh, India

Top 10 companies  161.0 1749 202.1 12.2 12.1 12.8

Top 15 Companies  194.8 207.6  237.6 14.8 14.4 15.1

Source: (i) Annual Reports of Brands; (i) Marketling, 2018 for Global Apparel Retail Industry Value. Note: Companies are by Global Brand Owner.
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3.2 Bangladesh in the Apparel Global Value Chain

Box 1: E-commerce Driving Apparel Growth

Apparel sector e-commerce includes the digital sale of almost all types of clothing articles (e.g. t-shirts, coats, pants,
underwear), and the main sales channels are multi-brand merchants (e.g. Asos, Nordstrom) and online shops of individual
fashion retailers (e.g. Zara). From a global perspective, macys.com is the biggest online retailer specialized in Fashion
products, followed by Next and Zalando (Table B-1).

Table B-1: Major Online Retailer specialized in Fashion Products

. . E-commerce net sales (USS$ billions)
Online Retailer

Macys.com 410 472 5.28 5.62
Next 1.74 1.77 2.08 2.20
Zalando 1.23 1.45 1.70 1.78

Although apparel sector e-commerce is not dominated by brands, the established brands and retailers are increasingly
taking advantage and boosting share of their Direct-to-Consumer (DTC) from sales through e-commerce, with relatively
low cost (compared with brand-owned websites and physical retail). In consequence, revenues from online sales of those
brands have been rapidly rising for some brands (Table B-2). For example, Nike's revenue from online sales rose from
USS0.24 billions in 2014 to US$2.8 billions in 2018.

Table B-2: Revenues of Online Sales by Global Apparel Brands

Revenues from Online Sales (USS$ billions)

Global Apparel Brands

Nike

Adidas 0.56 1.27 2.64
VF - 0.60 0.81
Fast Retailing 0.48 0.91 1.40

IBM's U.S. Retail Index 2020 projects that, due to COVID-19, the department stores to decline by over 60% in 2020, while
e-commerce is projected to grow by nearly 20%. This trend is expected to continue and grow as the same report indicated
that the pandemic has expedited the shift away from physical stores to digital shopping by roughly five years. Hence, retailers
need to adapt and accelerate their transformation in order to remain competitive in the new environment post-COVID-19.

Sources: (i) Statista, 2020; (i) Annual Reports of Global Apparel Brands, and (iiij) BQF, iv) McKinsey & Company, 2020, and v)
Fiber2Fashion, 2020b.

with a USS$47.4 billions brand value, is enjoying the leading
apparel brand worldwide, followed by Zara (US$22.6 billions)
and Adidas (USS$13.4 billions) (Kantar Millward Brown, 2019).

Categories of Apparel Lead Firms.

The global apparel industry is expanding, with lead firms
increasing their revenues and increasing their markets
through opening new stores and online sales.” The global
apparel retail market is quite a fragmented market due to its
highly competitive and saturated nature. With rapid customer

However, in terms of revenue, the picture is slightly different, as
many of the biggest brands in the apparel market are design
and manufacturing companies (see Table 5). TUX Companies,

demand and taste changes toward versatility, even the most
popular brands must work hard to maintain their market share.
In 2017, Nike held the largest market share of 2.8% within the
global apparel market. ZARA, Adidas, and H&M are some of the
other most valuable apparel brands worldwide. In 2019, Nike,

Inditex, H&M and LVMH were the leading apparel retailers in
the world in 2018. TJX Companies led the way with revenue of
about US$39.0 billions in 2018. In terms of revenue, the top ten
global apparel companies hold about 12.8% of the market in
2018, up from 12.2% in 2014.

7. E-commerce is driving the growth of the apparel sector and increasingly exerting power in the apparel GVC. Retailers that focus on e-commerce
for sales are increasingly taking over the dominant position in the market (See, Box # 1).
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Lead firms can be categorized in terms of employment
generation and possessing several retail stores. In 2018,
the top 15 global apparel brand companies held a total of
38,677 retail stores, with direct employment of over 1.3 million
people (Table 6). With their respective business expansion,
global apparel brands are contributing to economies through
generating high-end employments. In 2018, TJX Companies,
Inditex Group, LVMH, Gap Inc., and H&M were the leading
brands, employing nearly 0.9 million people. Global apparel
brands and retailers are also diversifying into new retail
outlets and introducing their brand names into new emerging

international end markets for growth opportunities. In terms
of retail stores, Inditex Group, H&M, and TJX Companies were
the leading apparel brands in 2018.

Relative revenue is a good indicator to understand the dominant
nature of lead firms. In terms of revenue-per-employee and
revenue-per-store, global apparel brands retailing high-end
apparel products are the leading companies. For example,
Hermes, PVH and Gucci were the leading apparel brands in
terms of revenue-per-employee, and Harmes, LVMH and Kering
were dominant brands in revenue-per-store in 2018.

Table 6: Employment and Retail Stores of Global Apparel Brand Owners, 2018

Global Brand Owner

TJX Companies 270,000 0.144 14
Inditex Group 174,386 0171 7
LVMH 136,633 0.153 11
Gap Inc. 135,000 0.123 14
H&M 123,283 0.188 6
Ross 88,100 0.170 8
VF 75,000 0.164 9
Nike 73,100 0.147 12
Adidas 57,016 0.163 10
Fast Retailing 52,839 0.362 4
Next 44,682 0.119 15
Gucci 34,795 0.444 3
PVH 20,500 0.471 2
Levi Strauss & Co. 15,100 0.301 5
Hermes 14,284 0.472 1

No. of Revenue/Employee
Employees (USS$ million)

No. of Retail Revenue/Store
Stores (USS$ million)

Global Brand Owner

Nike 1182 9.08 4

Adidas 2319 4.01 13

VF 1551 7.94 8

Ross AN 8.74 6

Fast Retailing 3445 5.55 10

Inditex Group 7490 3.98 14
LVMH 1852 11.26 2

TJX Companies 4300 9.06 5
Kering 1439 10.73 8
Hermes 310 21.75 1

H&M 4968 4.68 12

Gap Inc. 3194 5.19 11
PVH 1150 8.40 7

Levi Strauss & Co. 3000 1.52 15
Next 760 7.02 9

Source: 2018 Annual Reports of Global Apparel Brands. Companies are by Global Brand Owner.
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3.2.2. Bangladesh and the Apparel Global
Value Chain

The apparel sector plays a pivotal role in Bangladesh's overall
economy for many reasons. For years, the sector has been
leading the country's export sector. From only a share of 3.9%
in total exports in 1984, the apparel sector has rapidly increased
its share to 83.5% of total exports in 2018. During the decade
of 2008-2018, the apparel exports grew rapidly by 225.4%,
from USS$11.9 billions to USS$38.8 billions. The apparel sector
is said to employ about 3.5 million — 4.5 million people, 60%
of females (Centre for Policy Dialogue, 2019). The number of
apparel factories has been steadily rising since the early 1980s;
it stood at 4,627 in 20198 on the official list, with an average
of 650 workers per factory. It is estimated that 32% of the
subcontractors/factories are informal, with an average of 55
workers employed in each factory (Center for Business and
Human Rights, 2015). Around 40% of factories are knitwear and
sweater manufacturers, and the rest 60% are woven garment
manufactures.

Taking advantage of its low cost but ample production capacity
driven by cheap labor costs and a large number of factories,
major global apparel brands including H&M, Zara, Gap, Walmart
and Uniglo are increasingly sourcing from Bangladesh (Posner,
2020).

Bangladesh's journey in the apparel world started in 1978-79
with a joint-venture that was a 100% export-oriented company

Box 2: Recent Key Events Affected the Industry

3.2 Bangladesh in the Apparel Global Value Chain

(World Bank, 2014). Although the apparel sector established
a growing foothold in the 1980s, it grew rapidly since the
beginning of the 1990s when economic and trade liberalization
took place (World Bank, 2014). Steadily, the sector took the lead
of the country's manufacturing industries in terms of rapid
production and employment generation. With the production
cluster in Dhaka and Chittagong, Bangladesh is the second-
largest apparel exporting country in 2018, accounting for more
than 8% of the global share.

Bangladesh's apparel sector has been benefiting from its least
developed country (LDC) status. Until 2005, it enjoyed quotas
under the Multi-Fiber Arrangement (MFA) by the U.S. The
country still qualifies for duty-free market access or reduced
tariff facilities to many developed and developing nations,
such as the Generalized Scheme of Preferences (GSP) of
the European Unit (EU), through getting preferential access
to EU markets. Also, bilateral trade agreements with several
countries, including China and India, have been helping the
country to diversify its apparel export destinations. Currently,
the country enjoys duty-free access to about 52 countries.
However, the journey was not as smooth as it looks like. Several
setbacks, especially the Rana Plaza factory collapse in 2013,
have put the industry in a challenging position to reframe
itself in terms of improving factory safety and standard,
which has been a long-neglected issue to industry owners.?
Lack of unskilled workers and poor infrastructures are major
binding constraints hindering Bangladesh's apparel industry's
further growth.

Since the late 1970s, the Bangladesh apparel industry has been going through rapid growth on the one hand, and unexpected
incidents on the other. The following are two significant events that changed the industry to what it is now.

A Fire at Tazreen Fashions on 24 November 2012. The fire resulted in the deaths of 112 workers. In response, the National
Tripartite Plan of Action on Fire Safety (NTPA), among the Government of Bangladesh (Ministry of Labor and Employment)
and representatives of Bangladesh employers' (BGMEA and BKMEA) and workers' organizations (NCCWE and IBC)), in the
apparel sector was developed to ensure fire safety in the workplace on 25 July 2013. The NTPA outlines initiatives covering
three areas: i) Policy and legislation, ii) Administration, iii) Practical activities. It foresees establishing a National Tripartite
Committee (NTC) to ensure and monitor the implementation of the NTPA. The ILO assisted in the implementation and
coordination of the NTPA.

The Rana Plaza building collapse on 24 April 2013. The building collapse led to a loss of 1,135 lives and more than 2,000
injured. Most of the victims were workers from apparel factories housed in the building. In the aftermath of the incident,
local and international reaction was massive. As a result, two global unions (IndustriAll, UNI Global) and international brands
and retailers sign the Accord on Fire and Building Safety in Bangladesh. And the Alliance for Bangladesh Worker Safety
was launched by 26 North American retailers and brands, under which factories commit to ensuring the implementation
of health and safety measures. The Government of Bangladesh adopted amendments to the Bangladesh Labor Act, the
first step towards fulfilling the Government's obligation to fully respect the fundamental right to freedom of association
and collective bargaining and address the critical need to bolster occupational safety and health. As a result of the Rana
Plaza collapse, the factory environment's improvement took place in the industry, with a significant drop in the number of
vulnerable factories.

8. The data source for number of factories is the following website of the Bangladesh Garment Manufacturers and Exporters Association: https://

www.bgmea.com.bd/home/pages/Tradelnformation

9. The collapse of the eight-story Rana Plaza building on 24 April 2013 was the deadliest accident which caused the death of more than 1,100

workers (Jacob and Singhal, 2017).
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Current Participation of Bangladesh in the
Apparel GVC

With over 4 decades of experience in apparel manufacturing
and exports, Bangladesh reached a strong global apparel export
market position. The country utilizes its main comparative
advantages, such as an abundance of cheap labor, duty-free
access, and capacity to produce amply to provide global markets
with final apparel products and a few specialized intermediate
(vegetable fibers and paper yarn) products. Although domestic
companies mainly led the sector initially, since the early 2000s,
foreign direct investment (FDI) started to come into the sector,
and the FDI stock in the sector stood at about US$3.3 billions
in 2019 (Bangladesh Bank, 2019). Currently, Bangladesh's
downstream apparel products are concentrated in almost all
categories.

Figure 2: Bangladesh in the Apparel GVC
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A visual representation of Bangladesh's level of activity in the
apparel GVC is shown in Figure 2. This is based on export data,
both for Bangladesh and the World, collected from ITC Trade
Map. Boxes depicted in green are where the country has the
highest shares of the global market. For example, knit shirts and
T-shirts; woven shirts; baby clothing are the three final product
categories where Bangladesh exceeds 10% of exports. Also,
Bangladesh has more than 10% of the global share in exports
of vegetable fibers, paper yarn, and woven fabrics of paper yarn.

Suits/Formalwear/Trousers/Dresses/Skirts/Sweaters/
Sweatshirts; and Underwear/Pajamas are areas where
Bangladesh holds a 6-10% of the global market share. Coats,
Athlete and Bras are the categories where Bangladesh holds a
3-6% global market share. Bold red circles indicate gaps in the
chain, where Bangladesh depends mainly on imports.
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Product Profile. For years, the growth of Bangladesh's apparel
production has been vibrant around key products (Table 7).
Exports are expanding in all categories of products with a
growing share in global apparel exports. Among Bangladesh's
product categories, the share of knit shirts and T-shirts in
the world's apparel exports is the highest at 13.5% in 2018,
increased from 7.1% in 2008. Simultaneously, the share in
the world's apparel exports for baby dresses stood at 13.3%
(increased from 1.3% in 2008) and 11.5% for woven shirts

3.2 Bangladesh in the Apparel Global Value Chain \

Similarly, the export share of all other product categories
increased significantly in global apparel exports. The annualized
growth rate of Bangladesh's apparel exports, or CAGR, shows
that almost all categories of products have experienced
significant and broad-based growth. Products with the highest
CAGRs, such as coats (38.8%), baby (29.9%), athletic (27.8%)
and Bras (24.1%) have experienced the largest growth in
apparel exports during 2008-2018, although their share in total
exports is relatively low.

(increased from 4.9% in 2008).

Table 7: Bangladesh's Apparel Exports by Product Category'®, 2008-2018

AR Export Value (USS billions) Share in World's Total Apparel Exports CAGR (%)
roduct Categor

Total 1192 1919 3275  38.80 - - 12.5
?fo'fsggnsfévsfssr skits 451 788 1233 1460 359% 525%  7.83%  853% 125
Knit shirts, T-shirts 3.72 547 683 819  7.09% 1026% 1215% 13.47% 8.2
Sweaters, Sweatshirts 1.75 233 452 539  385% 493%  9.46%  951% 1.9
Woven shirts 1.19 216 333 335  489% 817% 11.87% 11.53% 109
Coats 008 024 1.41 211 033% 084%  4.14%  4.89% 3838
Underwear, Pyjamas 043 068 1.49 187 217% 351%  647%  7.68% 15.8
Baby 010 011 118 137 129%  1.44% 1243% 13.33% 29.9
Athletic 007 012 065 083 039% 061% 278%  3.08% 278
Bras 006 015 042 056  060% 1.46%  3.63%  4.52% 24.1
Misc. Apparel 0.00 006 059 052  002% 028% 273%  2.26% 62.9

Source: ITC Trade Map (18 April 2020). Note: (i) HS02, 61+62 codes.

Driven by CAGRs of 12.5% from 2008-2018, suits, formal wear,
trousers, dresses and skirts are Bangladesh's largest export
product category, accounting for 38% of the value of all apparel
exports in 2018 (Figure 3). With a 21.1% share in total apparel
exports, knit shirts and T-shirts are the second-largest export
product category throughout 2008-2018, followed by sweaters
and sweatshirts (13.9%), and woven shirts (8.6%). As a whole,
the share of the four largest product categories in total apparel
exports was 81.3% in 2018, declined notably from 93.7% in
2008, indicating gradual export diversification among apparel
product categories. This also reflects the possibility of moving
up through the value chain toward more high-end garments,
which has not happened fast enough in part because the
buyers/retailers still look to Bangladesh for basic garments.

Destination. The destination of Bangladesh's apparel products
reaches over almost all continents of the globe (Figure 4). In
terms of country destination, with 16.6% of total US$39.0
billions apparel exports in 2018, Germany was the largest
importer of Bangladeshi apparel products, followed by the
US.A (13.9%), UK. (9.8%), France (7.3%), Spain (7.0%), and
Netherlands (6.4%). In terms of region, 62.5% of total exports
went to European Union countries, 17.8% to the U.S.A,, 3.2% to

Figure 3: Share of Total Export Value for Leading Product
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10. As defined in footnote 6.
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Canada, and the rest 16.5% to non-traditional markets including
Japan, Australia, Russia, China, India and South Korea."" Initially,
the country was benefiting from MFA facilities until 2004 to get
quota bases access to the developed countries' markets.'?
However, Bangladesh is still benefiting mostly from GSP
facilities extended by the European Union to its apparel exports.
With rapid income and spending growth, non-traditional
markets provide new opportunities for Bangladesh's apparel to
diversify in terms of product destination.

Employment and Human Capital

Bangladesh's apparel industry is largely a labor-intensive sector
and has been one of the biggest contributors to the country's
employment generation. Of the 63.5 million total workforce
of the country, the apparel industry alone generates almost
4.5 million employment.’® The apparel industry's huge growth
also provided the first mass formal employment for women,
mostly unskilled. The mass employment also helped laborers
by transferring them from rural areas and peri-urban areas to
urban areas. In the beginning, 90% of workers were women.
However, the share of women workers has declined to around
65% since the early 2010s due to rapid automation in repetitive
works in sweater factories (CPD, 2019).

Figure 4: Top Importers of Apparels from Bangladesh Map, 2018

Nonetheless, the gender gap narrowed in many ways through
employing women in the apparel sector in Bangladesh,
including the increase of women's participation in the labor
force and a change in women's status in their communities as
they have control over income. The apparel industry is one of
the primary sources of employment for women in Bangladesh.
85% of the production workers are females (Mustafa et al.,
2016). The majority of these female workers are disadvantaged
and poor women from rural areas (Mia and Akter, 2019).
Employers prefer female workers as cheap labor, abundantly
available, flexible, and more manageable than male workers,
and seen as less likely to be organized to participate in protests
and strikes. Besides, female workers' average age is below
30-year-old, making them a vibrant labor force (Farhana et al.,
2015). Nonetheless, this sector pays them wages that are, on
average, higher than what other opportunities would pay them
in the rural areas, and therefore the families are proud of their
daughters being employed in this sector and able to enhance
the living conditions of their families (Mustafa et al., 2016).

Due to bad work conditions and low wages, the employee
turnover in the apparel sector is high. According to the Center for
Policy Dialogue (CPD) (2016), the workers in the ready garment
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Source: ITC Trade Map (18 April 2020)

11. Bangladesh is still benefiting largely from GSP facilities extended by EU countries to the country's apparel exports.

12. The rise of the apparel industry in Bangladesh was mainly because of MFA (an international trade agreement on textile and clothing that
imposed quotas on the amount that developing countries could export in the form of yarn, fabric and clothing to developed countries) quotas,
which came into force between 1974 and 2004. MFA was phased out by 31 December 2004, based on the decisions in the Uruguay Round

negotiations in the 1990s (Ahmed, 2012)

13. The said data on apparel industry employment is not official but provided by apparel trade bodies. Centre for Policy Dialogue (2018) estimates
that there are 3,596 active apparel factories with 3.5 million workers, of which 60.8% are female and 39.2% are male..
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made sector, on average, work for 7.4 years only, especially
females who constitute most of the production workers.
According to the same survey, it is very rare that production
workers work until the age of retirement (less than one-tenth),
which is around 60-year-old. Also, the employers tend to
prefer young people over-aged and experienced workers in the
factories to reduce cost by employing fresh workers without
experience, and sometimes without proper skills or training, at
low wages (Farhana et al., 2015). The average monthly wage in
the apparel industry in Bangladesh is US$163 and the monthly
minimum wage in the industry is USS71, which is significantly
less than the rate in China, where apparel workers are paid on
average USS$491 (ILO, 2016).

While non-wage factors also drive the leading firms' purchasing
and decisions globally, lack of workforce competency in
Bangladesh affects product quality and production efficiency.
According to ILO (2016), In Bangladesh, the garment sector
labor productivity was less than US$931 in 2013, while in
Thailand, labor productivity was around USS$8,000 and more
than US$4,000 in Indonesia and the Philippines. Factories
provide on-the-job training to newly recruited workers on the
skills factories demand. According to CPD (2016), on-the-job
training is insufficient and limits workers' scope to diversify
their skills on other technologies and machinery.

Bangladeshi factories need well-trained and skilled staff in
various management and professional positions, and the gap
is often filled by hiring foreign professionals with the required
skills and knowledge. Currently, roughly about 13% of all
enterprises (and 47% of large enterprises) were reported to
have foreign staff (CPD, 2019). Foreign staff contributes largely
to comprehending the operational process, presenting and
discussing various company-related information as per the
buyers/brands' requirement, better English proficiency, and
better cross-country experience in dealing with management-
related complexities. Without generating skilled home-
grown management professionals, dependence on foreign
professionals is likely to persist or increase in the coming years.
Developing talent domestically with appropriate skills and
training will significantly contribute to industry upgrading and
also value addition to the economy (CPD, 2019).

Women workers who constitute most of the apparel production
workers in Bangladesh are usually illiterate, unskilled workers,
which constrains the industry (Mia and Akter, 2015; CPD, 2016).
In addition to constraining the industry's development, lack of
skills slows women's participation in higher-grade positions
and limits their role to the production process phase. Women
work in sections that are less skill-based, where they operate
a limited number of simple machines. According to CPD-RMG
Survey 2016, the sector's training is gender blind; attention is
not paid to female workers' specific needs. This resulted in
unequal access to training, skills development, information,
and networks as women face time-constrains due to their
cultural roles and work responsibilities. There is a need for
capacity development training and re-training programs for
employers and workers in the ready-made garment sector to

3.2 Bangladesh in the Apparel Global Value Chain

improve production quality and efficiency (Mia and Akter, 2015).
Besides, gender dimensions should be taken into consideration
during any process, product, or social upgrading.

Key Firms

Almost all major global apparel brands and retailers operate
in Bangladesh. Brands and retailers such as H&M, Walmart,
Gap, Zara (Inditex) are actively sourcing from Bangladesh.
Bangladesh puts itself in a better place in terms of cost of labor,
power and water compared to other competitor countries such
as India and China (Fibre2Fashion, 2020). For example, water
cost in Bangladesh is significantly lower than other competitor
countries except for India, and power cost is quite competitive
compared to China and Cambodia. Also, Bangladesh still enjoys
duty-free access to EU countries, which helps the country
be a natural choice for European brands and retailers. Also,
Bangladesh is preferred mainly for its comparative advantage
and specialization in producing basic low-end products (World
Bank, 2014). Lu (2079) finds that many respondents (80%)
express interest in expanding sourcing from the country in
the next two years. Companies are actively seeking China's
alternatives, and Bangladesh also offers the most competitive
price, followed by Vietnam, Indonesia, and India.

On local apparel enterprises, despite being large production
factories, apparel enterprises are mostly governed under a
private limited company with a dominant presence of family
members in the management (CPD, 2018). However, further
concentration is taking place; small enterprises are becoming
part of group enterprises and a limited number of large
entrepreneurs. Such concentration is beneficial for producers as
it creates opportunities for cross-subsidization of various fixed
costs and helps reduce risks. In terms of labor, while factories
rely largely on local low-skilled laborers for basic production
activities such as cutting, sewing and finishing, they are
increasingly relying on skilled foreign workers for managerial
positions coming from India and Sri Lanka. The demand
for workers with low skills and repetitive works is declining
as automation has been increasing by using specialized
machines in different production sections. A large section of
enterprises has a major share of contracts with brands and
retailers; international buyers' share has been increasing while
sub-contracting has been declining. The upgrading has a link
with enterprises’ size where large enterprises are found to be
ahead of medium and small enterprises regarding economic,
social, and gender-related upgrading. In the case of social
upgrading, all types of enterprises are in a better position
regarding standards, non-discrimination and employability.

Key Actors in the Country

The Industry in Bangladesh is characterized by proactive
business bodies and strong labor unions, in addition to
governmental organizations that are working with multiple local
and international actors to advance the industry and increase
growth. The following table summarizes the main actors, local
and international, operating in the country.
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Table 8: Key Institutional Actors in the Apparel Industry in Bangladesh

m Names of Agencies Role in Bangladeshi Apparel GVC

Government
organizations

Business bodies

Labor unions

NGOs/
Civil Societies

Brands/
Retailers

Multilateral
organizations

Ministry of Industries

Ministry of Labor and
Employment

Bangladesh Investment
Development Authority
Bangladesh Export

Processing Zones
Authority (BEPZA)

BGMEA

BKMEA

NCCWE

IBC
Centre for Policy

Dialogue

The Accord

The Alliance

United States Green
Building Council
(USGBC)

Export Promotion
Bureau (EPB)

/ Registered

Exporter System (REX)

ILO

Glz

ADB

Accelerating industrialization through formulating appropriate industrial policy,
developing SMEs, micro & cottage industries, protecting standards of products
and intellectual property rights and enhancing productivity.

Creating a friendly working environment between workers & employers;
ensuring the welfare of workers in a different industrial area;
implementing Labor-Laws; fixing minimum wages of labor; and ensuring
justice through Labor Court.

Providing diversified promotional and facilitating services to accelerate the
industrial development of the country.

Promote, attract and facilitate foreign investment in the EPZs; providing plots/
factory buildings, infrastructural facilities, administrative facilities, fiscal & non-
fiscal incentives

Provides policy advocacy, negotiates quotas with importing countries,
ensures workers' rights and social compliance at factories; runs educational
institutions on fashion and technology.

Facilitates and promotes knitwear business, and cater the demand generated
from the changing apparel global value chain

Improves workers' capacity through education programs in helping workers
for collective bargaining at the factory level; and provide improved skills to
workers.

Leads civil society initiative to establish accountability on the part of key
actors, including the government and major buyers

It is an independent, legally binding agreement between brands and trade
unions to work towards a safe and healthy garment and textile industry in
Bangladesh.

Works to improve worker safety in the ready-made-garment (RMG) industry
by upgrading factories, educating workers and management, empowering
workers, and building institutions.

Provides LEED certificate to green garment factories. As of May 2019, the total
number of LEED-certified garment factories in Bangladesh is 90, including the
24 platinum-rated buildings. More than 250 garment factories also applied for
LEED certification.

It is a system of certification of origin of goods based on a principle of self-
certification. The EU made it mandatory to comply with the REX certification
system of origin of goods to retain the GSP facility there. Under the REX
system, Bangladeshi products will continue to get duty-free access facility.
As per the EU directive, Bangladesh's EPB introduced REX for the country's
exporters who make their shipment to the European Union. As of January
2020, EPB has registered some 1,904 local apparel exporters.

Initiates programs to support actions on Fire Safety & Building Integrity in
close collaboration with the Government of Bangladesh along with employers'
and workers ‘organizations.

Financial institutions and textile factories in Bangladesh take advantage of
newly created training opportunities and information services that focus on
investments in safety and environmental measures.

Through commercial banks, the financing facility is being used to finance
socially and environmentally sustainable projects in Bangladesh's textile and
garment sectors.
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Evidence of Upgrading

The apparel industry in Bangladesh has experienced
a noteworthy shift in exports of product categories
and destinations in the last decade (Table 9). During 2008-
2018, while the share of knit shirts and T-shirts in total exports
has declined significantly from 31.2% to 21.12%, the share of
coats, baby and athletic exports sharply increased. The share
of other categories of products has roughly remained the same.
The apparel exporters have successfully increased the share of
all product categories in the world's apparel exports during the
last decade. The share of knit shirts and T-shirts in the world's
apparel exports is the highest at 13.5% in 2018, increased from
7.1% in 2008. Similarly, the export share of all other product
categories increased significantly in global apparel exports.

3.2 Bangladesh in the Apparel Global Value Chain

The evolution also took place in terms of the destination of
Bangladesh's apparel products. In terms of destinations,
exports were more concentrated in the European Union markets;
exports increased from 55.0% in 2008 to 62.5% in 2018. Apparel
exports were also concentrated in the U.S., where its total share
of exports has increased from 13.2% to 17.8%. However, Canada
experienced less concentration, although the share of total
exports to Japan, Australia and China increased significantly.
Three factors are likely to contribute to such trends. First, the
EU's duty-free access facility is helping Bangladeshi apparel
products enter EU countries with zero tariffs. Second, for U.S.
buyers, Bangladesh is still considered the low-cost sourcing
country for low-end products (World Bank, 2014; Lu, 2019).
Third, as income and consumer spending rise, countries in the
Asia-Pacificregion areincreasingly sourcing from Bangladesh.

Noteworthy Certifications:

The Bangladeshi apparel factories have been going through certifications and compliances to make it competitive and relevant in
the global context. These certifications are Accord and Alliance, The registered Exporter System Certification (REX), Leadership
in Energy and Environmental Design Certification (Leed) and Global Organic Textile Standard (GOTS).

Table 9: Industry Evolution Over Time, 2008-2018

Share in Total Export
Value (%)

Product Category

Share in World's
Total Apparel
Exports (%)

Top Apparel Destinations (% of total exports)

oo | 2018 | zo0s | 2018 | RegionGouniy | 008 | 018 |

Suits, Formalwear, Trousers,

dresses, skirts S ST
Knit shirts, T-shirts 31.20 2112
Sweaters, Sweatshirts 14.67 13.90
Woven shirts 10.01 8.62
Coats 0.67 5.44
Underwear, Pajamas 3.62 481

Baby 0.84 3.54
Athletic 0.60 2.15

3169

7.09
3.85
4.89
0.33
217
1.29
0.39

8.53 EU 55.0 62.5
13.47 u.s. 132 17.8
9.51 Canada 319 32
11.53 Japan 0.14 3.1

4.89 Australia 0.28 2.1

7.68 China 0.04 1.5
18.83 Others 27.4 9.8
3.08

Coprr s L mar | - | - |

Source: ITC Trade Map (18 April 2020).
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3.2.3. Advantages, Challenges and
Recommendations

The Bangladesh apparel sector has its strengths and
opportunities, with an abundant supply of cheap labor,
versatile factories, and duty-free access to EU countries and
preferential trading agreements (PTA) with countries like
India, China and Korea. The high rate of domestic ownership
also offers potential for future upgrading. However, there are
several challenges, including insufficient infrastructure and
weak factory standards. Table 10 summarizes both strengths

and weaknesses.
Advantages. A significant portion of Bangladesh's
advantage is still related to its comparative

py advantage of employing labor at a low cost. Among
leading countries with large-scale production
capabilities, Bangladesh's apparel factories' monthly labor
cost is significantly lower than that of other competitor

Table 10: SWOT of Bangladesh's Apparel Industry

countries such as China, India and Vietnam. Although banks'
lending rate is relatively high in Bangladesh, Bangladeshi
apparel factories remain competitive in terms of power cost
and water costs. Bangladesh is also a home of more than
4,000 apparel factories, the largest after China, providing
opportunities for them to take large scale production orders
on diverse sets of products. The EU remains the largest
destination of products producing in Bangladeshi factories.
The main reason for that is Bangladeshi apparel products’
access to EU countries at zero tariff rate, whereas products
from competitor countries China, India, and Vietnam
experience high tariff rates.

O Key Challenges. Despite the country's strengths,
Bangladesh faces many challenges in the apparel
industry.  Industry  stakeholders often face

challenges related to Bangladesh's inadequate infrastructure,
such as energy, transport, and port services. Despite the rapid
increase in electricity production capacity, production cannot

+ Rich experience in manufacturing with versatile factories

+  Competitive price based on an abundant supply of cheap
labor

+ Full-package suppliers with strong backward linkage

+ Duty-free market access in Europe & PTA in India, China,
Korea, Malaysia

+ The rapid adoption of environment-friendly concepts

+ Favorable policy support to attract FDI

+ Strong direct sourcing by local liaison offices at Dhaka

+  Affirm political will to support the industry

+ Availability of higher education in textile engineering

+ Preferential location in the heart of the Asia-Pacific region

+ Low domestic value addition
+ Large dependency on imported raw materials

+ Alarge number of unskilled workers and a shortage of
skilled managers

+ High employee turnover
+ Inadequate vocational training programs

+ Insufficient infrastructures such as energy, inefficient port,
transport

+  Weak factory standard

+ Frequent labor unrest for poor work conditions and low
wages

+ More diversification toward high-end products

+  More market diversification toward emerging markets like
South East Asia

+ Brands and retailers are rethinking their strategies to
decrease dependency on China due to the COVID-19
crisis.

+  More efficient manufacturers for high-end products in
countries like Vietnam, Cambodia

+ Rise of cheaper manufacturers in countries like Myanmar
and Ethiopia

+  COVID-19 interrupting the supply chain
+  Weak political consensus and poor governance
+ Extremely vulnerable to climate change

meet the rapidly rising demand for energy. On transport, 88%
of passengers and 80% of freight traffic rely on roads, while
the railway carries 4% of both passengers and freight traffic
(8% passengers and 16% of freight traffic rely on inland water
transport). Also, almost 90% of international trade takes place
through the Chittagong Sea Port, which needs improvement to
deliver quality services. Therefore, investments should be
increased in the energy sector and seaports.

The apparel industry still relies on low-skilled workers and
foreign mid-level managers, requiring skills advancement of
the local workforce. The import of raw material and inputs
from other countries resulted in i) high lead time (e.g., 125
days in Bangladesh and 40 in Turkey)', ii) increased costs,
i) low value-added, and consequently, iv) relatively low
competitiveness comparing to rising competitors who are
becoming efficient with lower costs such as Viet Nam,
Cambodia, Ethiopia and Myanmar.

14. Lead Time = Manufacturing Time +Transportation Time. In Bangladesh Lead Time = 90 days + 35 Days, while in Turkey, Lead Time = 3to 6
weeks (2-3 weeks for manufacturing and 3-5 days for transportation (Enclude BV and CMC, 2019).
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Table 11: Tariff Comparison (%) Among Various Apparel Products

3.2 Bangladesh in the Apparel Global Value Chain \

Europe-27

Exporting Country

China 14.33 10.82 11.79 11.52
Bangladesh 14.33 10.82 0 0
India 14.31 10.74 9.43 9.22
Turkey 14.31 10.74 0 0
Vietnam 14.33 10.82 9.43 9.22
Brazil 14.31 10.74 11.79 11.562
Cambodia 14.31 10.74 0 0
Indonesia 14.31 10.74 9.43 9.22
Sri Lanka 14.31 10.74 0 0
Myanmar 14.31 10.74 0 0

Source: Fibre2Fashion (2020)

Besides, Bangladesh's reputation as a preferred location for [ Process and Product Upgrading. Develop a working

sourcing apparel can be negatively affected by the quality of
the factory safety standards, health and work conditions, and
vulnerability to climate change. These issues combined can
exacerbate the situation and discourage FDI and sourcing from
Bangladesh unless adequately addressed.

The concentration of markets and products is one of the
main challenges as well. Bangladesh relies on preferential
agreements to access markets. This resulted in exports to a
limited number of end markets, mainly the U.S. and the EU.
Moreover, Bangladesh produces low to medium value product
categories, constituting around 80% of its total exports. Weak
diversification of markets and products could make Bangladesh
vulnerable to global shocks such as recessions and pandemics
and limit the transfer of knowledge and experience to local
actors.

A more recent challenge is the spread of the COVID-19
pandemic, which interrupted global supply chains. The
government in Bangladesh tried to overcome the challenge
by providing low-interest loans to factories to pay for salaries.
However, the manufacturers are facing a bigger challenge, which
the cancelation of orders from buyers and the need to work
under social distancing conditions to deliver commitments and
not lose further contracts, which might push manufacturers to
work in shifts to provide the needed space for social distancing
(Woodruff C., 2020). This will result in an increased cost of labor

and production.

e‘ strategies are suggested to address the identified
challenges and help position Bangladesh to maintain

its current level of participation even in the post-COVID-19 world.

Recommendations. The following  upgrading

I . group with representatives from key local apparel
manufacturing firms, industry associations, and

NGOs to address critical knowledge gaps among the workforce
and develop training programs, preferably in collaboration
with the private sector. Two types of training needs are to
enhance productivity and product quality. First, training for
workers to enhance the skills required by factories and diversify
their skills to operate multiple machines to cope with the
changing demand for skills. Second, managerial capacity
development training for domestic mid-level talents to
comprehend the operational process, manage complexities,
and take a bigger role in presenting and negotiating various

issues with the buyers/brands.
Co and global communications and policy advocacy

campaign, supported by the Government, to build
Bangladesh's image as a preferred partner and publicize the
advantages of investment opportunities in the apparel sector
in Bangladesh. As the factories' inadequate health and safety
standards might discourage new investments in the apparel
sector, Bangladesh needs to work on image building and
publicize the advantages of investment opportunities in apparel
through awareness campaigns targeting both local and global
actors. There is also a need for global campaigns to raise
awareness on actual climate change impact on the industry,
measures taken by the government and industry actors to
mitigate the impact and enhance the resilience of apparel
infrastructure and push for more preferential agreements with
countries most vulnerable to climate change, such as
Bangladesh. These campaigns should also include creating
linkages between Bangladesh and other IsDB MCs, especially
where there is an increasing demand for global brands and
high-quality modest-fashion (Islamic fashion) for attracting FDI
in design and new products in Bangladesh.

Linkages and Market Upgrading. Launch a local
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Functional Upgrading. EPZ (Exports Processing
@ Zone) and leading exporters to develop strategies

and best practices to reduce lead times and increase
competitiveness in key markets (i.e., EU and China).
Comparing to other competitors, the manufacturing lead time
in Bangladesh is still relatively high; it takes around 90 days in
Bangladesh against 2-5 weeks in Turkey. A project could be
established for the apparel industry to develop strategies and
best practices based on the transferred knowledge. The Islamic
Corporation for Private Sector Development (ICD) can play a
significant role here utilizing its specialization in business
environment  support, cluster policies, value chain
enhancements and business linkages support.
& Technology Adoption. Create a special Fund for

Technology Adoption in the apparel sector to
enhance efficiency and productivity (decrease lead time),

move to activities with higher value addition, and mitigate the
impact of COVID-19 on the industry. For Bangladesh to remain

Process, Product and Functional Upgrading —

competitive, there is a need to increase technology usage in
apparel production and design to speed up productivity,
enhance quality, and move to high-value activities. A Fund for
Technology Adoption with a focus on three strands of initiatives
can be established. First, initiatives related to expediting delivery
of products through automation and other technologies.
Second, initiatives related to building the country's capacity in
apparel design and branding through using technology. Third,
initiatives to move to new products with higher value add.
Y
@%l interest to factories to replace electricity
generators with renewable energy sources.
Despite a significant rise in energy production in the country,
the large factories use private fuel-based electricity generation
facilities, leading to a higher production cost. The Government
should collaborate with development partners to provide low-

cost loans to apparel factories to shift from fuel-based
electricity generation facilities to renewable energy solutions.

Environmental Upgrading. Provide loans with low

r‘ [ -l-
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Summary

Guinea, which has the world's largest bauxite reserves is set
to continue playing a leading role as producer and exporter of
the raw material. However, to improve the processing capacity
of the raw material, the Guinean authorities could seek to
develop supply chain linkages in the local industry to increase
the domestic value-added through creating opportunities
for alumina production with the direct investment of foreign
companies.

Guinea has the world's largest reserves of bauxite (about 25
% of the total world reserves) which is the primary ore for
aluminum extraction. Australia remained the world's top
bauxite producer with 29% of world output, followed by China
(23%) and Guinea (15%). Fortunately, Guinea's share in world
production jumped from 5% in 2015 to 15% in 2017, reflecting
a surge in the country's production, as new players entered the
domestic industry with significant investments.

The bauxite/aluminum global value chain spans a large number
of sectors and products, which are subsumed under four broad
segments:

(i) the upstream segment: mining of bauxite and production
of alumina

(ii) the middle segment: smelting of primary aluminum and
the production of secondary (recycled) aluminum

(iithe downstream segment: the production of semi-
fabricated aluminum products and trading and their use in
manufacturing processes further down the chain

iv) final product in these sectors: transportation, construction,
packaging and foils, electrical engineering, and machinery
and equipment

4.1 Guinea in the Bauxite Aluminum Global Value Chain

There is high competition in the global bauxite mining market.
Bauxite and alumina production is a vertically integrated
market. This is illustrated by the fact that the top ten companies
in bauxite mining and alumina production are usually the same.
Although most of these companies use their bauxite for internal
consumption in their alumina production refineries, there has
been a growing trend for a third-party market for bauxite since
global demand for bauxite increases globally, especially in
China. As a result, the price of bauxite and alumina has become
more volatile through spot markets.

Three countries in sub-Saharan Africa (Guinea, Sierra Leone,
and Ghana) appears among the top exporters of the raw
material only, illustrating their specialization in primary
commodities with low value-added. There has been a growing
trend in trade concerning the different products of the bauxite/
aluminum GVC, consistent with the expected high demand for
aluminum.

Guinea's constraints to upgrading in the GVC include power
supply shortage, poor logistics performance, weak institutional
capacity, low human capital, and a weak investment climate.
However, the government of Guinea could overcome these
challenges by fostering green process upgrading through
supporting engagement models based on public-private-local
communities’ partnerships, encouraging the construction
of alumina refineries, improving public-private partnership
regulations, enhancing foreign direct investment schemes,
prioritizing the investments in transportation and logistics, and
enhancing technical training in the aluminum industry.
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4.1.1. The Global Bauxite/Aluminum
Industry

The Global Bauxite/Aluminum Industry: An
Overview

Bauxite is the primary ore from which aluminum is
extracted. Bauxite ore is refined into alumina, which is
the feedstock for aluminum smelters. Smelting produces
liquid aluminum, which is cast into a wide range of primary
aluminum products. In recent years, global markets for
bauxite and aluminum experienced significant growth, both
in volume and value.

[/

The global Bauxite Mining market is estimated to have been
valued at USS$12.4 bhillions in 2018. Before the COVID-19
outbreak, this global market was projected to grow at an
annual average of 6.6% and reach a value of US$20.7 billions by
the end of 2026'. Likewise, the global Aluminum? Market was
valued at USS$163.5 billions in 2018 and was expected to grow
atan annual average rate of 6.5% to reach a value of US$235.8
billions by 2025°. Key factors driving the recent trends in world
aluminum markets include growth in demand for automotive
and construction industries, but also increasing demand for
the packaging industry. These growth projections could be
negatively impacted by the large economic shock caused by
the COVID-19 outbreak.

Before the COVID-19 outbreak, this global market was

projected to grow at an annual average of 6.6 % and reach
avalue of USS20.7 billions by the end of 2026

1. https://www.persistencemarketresearch.com
2. Aluminum is produced from bauxite through multiple processes.

3. https://www.marketresearchfuture.com/reports/aluminum-market-2031
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According to the U.S. Geological Survey data, Guinea has
the world's largest reserves of bauxite (about 25 % of the
total)*. Fortunately, Guinea's share in world production
jumped from 5% in 2015 to 15% in 2017, reflecting a surge
in the country's production, as new players entered the
domestic industry with significant investments. Based
on current trends, the country could further increase its
production. However, as of 2017, Australia remained the
world's top bauxite producer with nearly 88 million metric

4.1 Guinea in the Bauxite Aluminum Global Value Chain

tons or 29% of world output (Table 1), followed by China
(23%) and Guinea (15%).

The world production of alumina followed an upward trend over
recent years, increasing from 106 million metric tons in 2013
to 129 million in 2017. This upwards trend was mainly driven
by China and India. As of 2017, China accounted for 54% of the
global alumina production, followed by Australia (16%), Brazil
(8%), and India (5%). Countries' shares in world production have
remained relatively stable over recent years (Table 2).

Table 1: Top Ten Countries in Bauxite Production

_ Thousand Metric Tons Total World Production (%)

2013 2014 2015 2016 2017 2013 2014 2015 2016 2017
Australia 81,119 78,632 80,910 83,517 87,898 27 % 30 % 27 % 30 % 29 %
China 50,400 59,200 65,000 65,000 70,000 17 % 23 % 22 % 23 % 23 %
Guinea 16,900 17,258 16,300 31,600 46,160 6 % 7% 5% 11 % 15%
Brazil 33,896 36,308 37,057 39,244 38,500 11 % 14 % 12% 14 % 13%
India 20,664 22,636 27,757 23,886 22,909 7% 9% 9% 8 % 7%
Jamaica 9,435 9,677 9,629 8,640 8,245 3% 4% 3% 3% 3%
Russia 6,028 6,293 5,900 5431 5,623 2% 2% 2% 2% 2%
Kazakhstan 5192 4,516 4,683 4,801 5,000 2% 2% 2% 2% 2%
Saudi Arabia 1,044 1,096 1,148 3,843 4125 0% 0% 0% 1% 1%
Indonesia 57,024 2,555 472 1,400 2,900 19 % 1% 0% 0% 1%

Source: U.S. Geological Survey, 2017

Table 2: Top Ten Countries in Alumina Production

_ Thousand Metric Tons Total World Production (%)

2013 2014 2015 2016 2017 2013 2014 2015 2016 2017
China 47,000 51,300 58,978 60,907 69,017 44 % 46 % 50 % 50 % 54 %
Australia 21,628 20474 20,097 20,681 20,486 20 % 18 % 17 % 17 % 16 %
Brazil 9,942 10,404 10,452 10,886 10,900 9% 9% 9% 9% 8 %
India 4,040 5,060 5512 6,028 6,060 4 % 5% 5% 5% 5%
Russia 2,669 2,572 2,593 2,682 2,822 3% 2% 2% 2% 2%
Ireland 1,935 1,951 1,983 1,967 1,937 2% 2% 2% 2% 2%
Germany 2,244 1910 1910 1,900 1,900 2% 2% 2% 2% 1%
Jamaica 1,855 1,851 1,865 1,865 1,782 2% 2% 2% 2% 1%
Ukraine 1,494 1,457 1,481 1,510 1,676 1% 1% 1% 1% 1%
Spain 1,570 1,520 1,630 1,579 1,588 1% 1% 1% 1% 1%

Source: U.S. Geological Survey, 2017

4. U.S. Geological Survey, Mineral Commodity Summaries, January 2020
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Mapping the Bauxite/Aluminum Global Value Chain

Figure 1: The Bauxite/Aluminum Global Value Chain
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Source: Authors' illustration based on the Emirates Aluminum Global Value Chain
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The bauxite/aluminum global value chain spans a large number
of sectors and products, which are subsumed under four broad
segments

(i) the upstream segment, which comprises mining of bauxite
and production of alumina, called also mining& refining stage

(i) the middle segment, which covers smelting of primary
aluminum and the production of secondary (recycled)
aluminum

Box- Different Stages of the Aluminum Production Process

4.1 Guinea in the Bauxite Aluminum Global Value Chain

(i) the downstream segment, covering the production of
semi-fabricated aluminum products (‘semis') from new
and old scrap via scrap recovery and trading and their
use in manufacturing processes further down the chain

iv) final product in these sectors: transportation, construction,
packaging and foils, electrical engineering, and machinery
and equipment

Bauxite mining

Alumina Refining and Smelting

aluminum industry.

Casting

further processing.

Semi fabricators

End users

Recycling

aluminum production)®.

Aluminum production starts with the raw material bauxite. Bauxite, containing 15% to 25% aluminum, is currently the only
ore that is used for commercial extraction of aluminum. Raw material security is a key parameter of the development of the
aluminum industry in a country. European aluminum industry is highly dependent on imports of raw materials from other
parts of the world. China also imports substantial bauxite. The greatest concentrations of bauxite are in Central and South
America, in West Africa, in particular Guinea, and then in India, Vietnam, and Australia

Aluminum oxide (alumina) is extracted from bauxite in a refinery. In the smelting process, alumina is refined into primary
aluminum. The aluminum atom in alumina is bonded to oxygen. These bonds have to be broken by electrolysis to produce
aluminum metal. Aluminum production is highly energy-intensive, with electricity making up a large share of the energy
consumed®. Primary aluminum production, which involves alumina refining and aluminum smelting, is approximately ten
times more energy-intensive than secondary production (recycling from process strap and used aluminum products).
Improving energy efficiency and environmental sustainability through technology and innovation are key challenges for the

Primary aluminum is alloyed with other elements such as copper, manganese, and silicon for additional strength, corrosion
resistance, and other properties. These are then cast into billets, remelt ingots, slabs, and rods, and other castings for

Aluminum can be extruded and shaped into a variety of tubes and profiles. Aluminum billets are heated to 500 degrees
Celsius and pressed through shaping tools, to make profiles and various products. The properties of aluminum change
when small quantities of other metals are added to produce aluminum alloys. These can give greater strength, brilliance,
corrosion resistance, and ductility, making aluminum easier to form into an endless variety of products.

Aluminum fabricated products are used throughout the world in different sectors. In developed countries, the demand
for aluminum comes mostly from the rapidly growing transport industry, which is driven by an expanding auto market.
Mature countries typically use more aluminum in light vehicle production. Due to this low weight, aluminum makes cars
more energy efficient. Moreover, end-use of aluminum concerns the following activities: Building and Construction, Auto
and Light Truck, Aerospace, Other Transport, Cans, Other Packaging-Foil, Machinery and Equipment, Cable, Other Electrical
Products, Consumer Durables, Destructive Uses (Source: Bertram et. al., 2017).

Aluminum is one of the most environmentally friendly metals in terms of how it is produced and applied. It can be easily
recycled, whilst keeping its distinctive properties. Aluminum can be endlessly recycled without loss in quality (secondary

5. EIA, Tracking report, May 2019
6. Hulamin, Inegrated Annual Report, 2017.
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Global Supply and Demand in the Bauxite/ China's export share decreased from 10% in 2010 to 4% in
Aluminum GVC7 2018, due to increased domestic transformation in refineries.

The total import value increased from USS$3.3 billions in 2010
The total exports of aluminum ore & concentrate increased by to US$6.3 billions in 2018 (Table 4). China is the top importer
90% from 2010 to 2018 (Table 3). Guinea was the top exporter  with 70% of world total imports in 2018, from 40% in 2010. The
in 2018 with 46% of world exports, followed by Australia (23%).  second importer was Ireland with around 5% share.

Table 3: Top Ten Exporters of Aluminum Ore & Concentrate, By Value 2010-2018

_ Export Value (US$ million) Export Share (%)

2010 2012 2014 2016 2018 2010 2012 2014 2016 2018

World 3,310 4,150 4,596 4,054 6,344 100% 100% 100% 100% 100%
Guinea 657 850 835 1,225 2911 20% 20% 18% 30% 46%
Australia 409 626 1,282 987 1,428 12% 15% 28% 24% 23%
Brazil 366 391 420 475 435 1% 9% 9% 12% 7%
Indonesia 970 1,275 416 - 387 29% 31% 9% - 6%
China 343 264 338 206 274 10% 6% 7% 5% 4%
Guyana 141 208 169 130 196 4% 5% 4% 3% 3%
Jamaica r 166 144 109 139 2% 4% 3% 3% 2%
Sierra Leone 52 31 55 65 90 2% 1% 1% 2% 1%
Solomon Islds = = = = 79 = = = = 1%
Ghana 29 15 72 79 60 1% 0% 2% 2% 1%
India 56 130 356 264 58 2% 3% 8% 7% 1%

Source: UN Comtrade. H52002-2606, Aluminum Ore & Concentrate. All Exporters. Downloaded 6/4/2020.

Table 4: Top Ten Importers of Aluminum Ore & Concentrate, By Value 2010-2018

_ Import Value (US$ million) Import Share (%)

2010 2012 2014 2016 2018 2010 2012 2014 2016 2018

World 3,310 4,150 4,596 4,054 6,344 100% 100% 100% 100% 100%
China 1,310 1,886 2,052 2,497 4,435 40% 45% 45% 62% 70%
Ireland 186 214 228 219 263 6% 5% 5% 5% 4%
Ukraine 183 184 157 155 207 6% 4% 3% 4% 3%
u.s. 446 544 525 235 200 13% 13% 11% 6% 3%
Spain 184 203 183 173 187 6% 5% 4% 4% 3%
India - - 131 99 162 - - 3% 2% 3%
Germany 156 197 182 109 142 5% 5% 4% 3% 2%
Canada 102 134 17 107 141 3% 3% 3% 3% 2%
France I 110 95 74 104 2% 3% 2% 2% 2%
Romania 53 - - 62 85 2% - - 2% 1%
Bahrain = 7 354 = = = 2% 8% = =
Japan 95 - - - - 3% - - - -

Source: UN Comtrade, HS 2002 - 2606, Aluminum Ore & Concentrate; All Importers. Downloaded 03/04/2020.

7. To understand global supply and demand conditions in the bauxite/aluminum GVC, four different HS2 groups are analyzed. 2606 Aluminum
ore & concentrate is the raw material. Two intermediate goods are also considered: (i) 2818 Alumina (aluminum oxide) as a refining output and
(i) 7601-7602 unwrought aluminum and aluminum waste and scrap as production outputs. Finally, a range of fabrication goods as semi-final
products with codes 7603-7609 are explored. 7603 Aluminum powders and flakes; 7604 Aluminum bars, rods and profiles; 7605 Aluminum wire;
7606 Aluminum plates, sheets and strip; 7607 Aluminum foil; 7608 Aluminum tubes and pipes & 7609 Aluminum tube or pipe fittings.
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The world total alumina export value has increased by 48%
from USS$13.8 billions in 2070 to US$20.4 billions in 2018.
This upwards trend hides a decrease of 17% between 2014
and 2016, mainly imputable to a decline in commodity
prices. Australia dominates the export market with an
average share of world export above 35%. It is followed by
Brazil (around 15%) and China which has overtaken the U.S.

Table 5: Top Ten Exporters of Alumina, By Value 2010-2018

4.1 Guinea in the Bauxite Aluminum Global Value Chain

and Germany among the top exporters (Table 5). China's
Alumina exports surged in the third quarter of 2018, with
producers willing to realize gains on a favorable arbitrage
between domestic and international prices amid tighter
global supplies. Jamaica's export value has more than
doubled between 2016 and 2018, ranking the country as the
fourth exporter in 2018.

_ Export Value (US$ million) Export Share (%)

2010 2012 2014 2016
World 13,771 13,784 15258 12,675
Australia 4,813 5,387 5,268 4,303
Brazil 1,774 1,966 2,499 2,418
China 585 656 825 650
u.s. 846 931 1,046 633
Germany 746 716 743 671
India 1,367 375 562 419
Jamaica 405 516 537 458
Ireland 454 483 631 479
Ukraine 440 596 472 387
Kazakhstan 226 311 297 318
France 308 312 299 266
Viet Nam - - 155 162
Netherlands 74 107 338 91
Indonesia - - - 128

2018 2010 2012 2014 2016 2018
20,357 100% 100% 100% 100% 100%
7,709 35% 39% 35% 34% 38%
2,792 13% 14% 16% 19% 14%
1,595 4% 5% 5% 5% 8%
486 6% % % 5% 2%
861 5% 5% 5% 5% 4%
728 10% 3% 4% 3% 4%
1,056 3% 4% 4% 4% 5%
812 3% 4% 4% 4% 4%
572 3% 4% 3% 3% 3%
337 2% 2% 2% 3% 2%
302 2% 2% 2% 2% 1%
547 - - 1% 1% 3%
110 1% 1% 2% 1% 1%
459 - - - 1% 2%

Source: ITC, based on UN COMTRADE and ITC statistics -- Product: 2818 Artificial corundum, whether or not chemically defined,
aluminum oxide; aluminum hydroxide (download from ITC Trade Map, 11 April 2020).

Table 6: Top Ten Importers of Alumina, By Value 2010-2018

_ Import Value (US$ million) Import Share (%)

2010 2012 2014 2016
World 13,499 14695 16,036 13,135
Russia 1,247 1,712 1,487 1,326
Canada 1,371 1,305 1,253 1,204
UAE 950 1,156 1,438 1,380
India - - - 434
u.s. 920 1,035 962 662
Norway 693 732 716 662
Bahrain 434 - - 434
Iceland 516 508 495 428
Germany 502 455 530 500
South Africa 547 441 - -
China 1,682 1,900 2,012 934
Malaysia - - 558 -
Saudi Arabia = = 509 =
Qatar - 420 - -

2018 2010 2012 2014 2016 2018
20,042  100% 100% 100% 100% 100%
2,210 9% 12% 9% 10% 11%
2,079 10% 9% 8% 9% 10%
1,752 % 8% 9% 1% 9%
1,442 - - - 3% %
1216 7% 7% 6% 5% 6%
1,078 5% 5% 4% 5% 5%
907 3% - - 3% 5%
846 4% 3% 3% 3% 4%
759 4% 3% 3% 4% 4%
703 4% 3% - - 4%
- 12% 13% 13% 7% -

- - - 3% - -

- - - 3% - -

- - 3% - - -

Source: UN Comtrade, 2020. HS 2002 - 2818, Alumina (Aluminum Oxide); All Importers. Downloaded 03/04/2020.
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Total imports of alumina increased by 50% in ten years from
2010 to 2018 (Table 6). Russia, Canada, and the United
Arab Emirates (UAE) are the top importers of Alumina with
around 10% share. The emergence of the UAE was due to
Emirates Global Aluminum company that has two of the
world's largest single-site primary aluminum smelters in the
country.

The world's total exports of unwrought aluminum/ingots
increased from USS$54.5 billions in 2010 to USS$66.0 billions
in 2018 (Table 7). Canada is the top exporter with around 11%
share of world total exports from 2010-2018. UAE became the

second largest exporter in 2018, overtaking Russia's historical
second position. The U.S. is the fourth with a declining share,
from 8% in 2012 to 6% in 2018. Similarly, Australia's share had
declined from 8% in 2010 to 6% in 2018.

Table 8 shows that the world's total imports of unwrought
aluminum/ingots increased by around 30% in the last ten
years. The U.S. is the top importer with a 15% share in 2018.
The second importer is Germany with around 10% share.
Japan's share has declined from 10% in 2010 to 8% in 2018.
The Republic of Korea is the fourth importer with around 6%
share, before Italy (5%).

Table 7: Top Ten Exporters of Unwrought Aluminum/Ingots, By Value 2010-2018

_ Export Value (US$ million) Export Share (%)

2010 2012 2014 2016
World 54,478 57,141 58,542 51,655
Canada 6,535 6,222 6,585 5,703
UAE - - 3,797 4,647
Russia 5,859 6,335 5,252 4,667
u.sS. 4,072 4,646 4,064 2,769
India = = = 1,648
Australia 4,155 3970 3,580 2,705
Norway 3,646 3,442 3272 2,490
Netherlands 2117 1,853 2,559 2,135
Germany 2,498 2,566 2,730 2,316
Malaysia - - - 1,645
Saudi Arabia = = 1,693 =
Iceland 1,832 1,751 1,510 -
Qatar = = 2,611 =
UK 1,939 1,671 - -
China 1,637 - - -

2018 2010 2012 2014 2016 2018
66,020 100% 100% 100% 100% 100%
7,343 12% 11% 11% 11% 11%
5,392 - - 6% 9% 8%
5129 11% 11% 9% 9% 8%
4,001 % 8% % 5% 6%
3,816 - - - 3% 6%
3,632 8% % 6% 5% 6%
3,191 % 6% 6% 5% 5%
2,830 4% 3% 4% 4% 4%
2,751 5% 4% 5% 4% 4%
2,331 - - - 3% 4%
- - - 3% - -
- 3% 3% 3% - -
- - - 4% - -
- 4% 3% - - -
- 3% - - - -

Source: UN Comtrade, 2020. HS 2002 — 7601-7602, Unwrought Aluminum/Ingots; All Exporters. Downloaded 03/04/2020.

Table 8: Top Ten Importers of Unwrought Aluminum/Ingots, By Value 2010-2018

_ Import Value (US$ million) Import Share (%)

2010 2012 2014 2016
World 61,451 63,844 67,674 57,102
u.s. 7,165 7,645 8,206 8,962
Germany 6,646 6,852 7,333 5874
Japan 6,289 6,106 6,241 4,372
Rep. of Korea 3,963 4,274 4,641 3,756
[taly 2,753 2,651 3,304 2,920
India - 1,975 2,256 2,121
Netherlands 2,145 2,510 3,270 2,222
China 5,095 5,528 4,206 2,690
Turkey 1,792 2,147 2,549 1917
Mexico - 1,731 1,812 1,771
Belgium 1,805 - - -
France 1,672 - - -

2018 2010 2012 2014 2016 2018
78,766 100% 100% 100% 100% 100%
11,466 12% 12% 12% 16% 15%

7,566 11% 11% 11% 10% 10%

6,438 10% 10% 9% 8% 8%

4,446 6% 7% % % 6%

3,999 4% 4% 5% 5% 5%

3,247 - 3% 3% 4% 4%

3,156 3% 4% 5% 4% 4%

2,959 8% 9% 6% 5% 4%

2,701 3% 3% 4% 3% 3%

2,644 - 3% 3% 3% 3%

- 3% - - - -
- 3% - - - -

Source: UN Comtrade, 2020. HS 2002 — 7601-7602, Unwrought Aluminum/Ingots; All Importers. Downloaded 03/04/2020.
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The world total export of aluminum semi-products
increased from US$54.9 billions in 2010 to USS$76.9 billions
in 2018 as displayed in Table 9. China is the top exporter of
aluminum sheets, plates, wire, rod, bar with increasing its
world share from 14% in 2010 to 20% in 2018. Germany is
the second exporter with an almost steady share of around
14% from 2010 to 2018. The U.S. is the third exporter with
around 9% share. Then Italy and France are listed with a 4%
steady share from 2010 to 2018. In contrast, Japan's export
share declined from 4% in 2010 to 2% in 2018.

The world's total imports of aluminum semi-products
increased by around 40 % from 2070 to 2018 (Table 10).

4.1 Guinea in the Bauxite Aluminum Global Value Chain

U.S. and Germany are the top importers with around 10%
share of world total import. Mexico and France are the third
and fourth importers with around 5% share. Then, United
Kingdom, China, and Canada are listed with around 4 %
shares.

The above analysis suggests a growing trend in trade
concerning the different products of the aluminum GVC,
consistent with the expected high demand for aluminum.
Three countries in sub-Saharan Africa (Guinea, Sierra
Leone, and Ghana) appears among the top exporters of the
raw material only, illustrating their specialization in primary
commodities with low value-added.

Table 9: Top Ten Exporters of Aluminum Sheets, Plates, Wire, Rod, Bar, Powder, By Value 2010-2018

_ Export Value (US$ million) Export Share (%)

2010 2012 2014 2016 2018 2010 2012 2014 2016 2018
World 54,866 62,278 67,465 61,932 76,895 100% 100% 100% 100% 100%
China 7,543 9,798 11,948 11,429 15,260 14% 16% 18% 18% 20%
Germany 7,133 8,575 9,257 8,378 10,152 13% 14% 14% 14% 13%
u.sS. 4,471 5816 6,080 6,813 5,958 8% 9% 9% 11% 8%
ltaly 2,501 2,583 2,723 2,375 3,032 5% 4% 4% 4% 4%
France 2,451 2,504 2,647 2,345 2,868 4% 4% 4% 4% 4%
Spain - - - 1,768 2,428 - - - 3% 3%
Rep. of Korea 1,704 1,743 1,906 1,668 2,295 3% 3% 3% 3% 3%
Belgium - - - - 2,152 - - - - 3%
Turkey - - - - 1,973 - - - - 3%
Japan 2,396 1,929 1,824 1,638 1,753 4% 3% 3% 3% 2%
Austria 1,963 1,961 1,812 1,704 = 4% 3% 3% 3% =
Belgium 1,810 1,761 1,900 1,680 - 3% 3% 3% 3% -
Bahrain = 1,722 2,075 = = = 3% 3% = =
Canada 1,677 - - - - 3% - - - -

Source: UN Comtrade, 2020. HS 2002 — 7603-7609, Aluminum Sheets, Plates, Wire, Rod, Bar, Powder; All Exporters. Downloaded 03/04/2020.

Table 10: Top Ten Importers of Aluminum Sheets, Plates, Wire, Rod, Bar, Powder, By Value 2010-2018

_ Import Value (US$ million) Import Share (%)

2010 2012 2014 2016 2018 2010 2012 2014 2016 2018
World 51,715 58390 61,760 56,288 71,743 100% 100% 100% 100% 100%
u.s. 4,596 4,779 5193 5,396 7,632 9% 8% 8% 10% 1%
Germany 5984 6,356 6,667 6,194 7,360 12% 1% 11% 1% 10%
Mexico 1,860 2,955 2,402 2,523 3,490 4% 5% 4% 4% 5%
France 3,033 3,322 3,370 2,893 3,484 6% 6% 5% 5% 5%
United Kingdom 2,570 2,574 3,228 2,733 3,209 5% 4% 5% 5% 4%
China 3126 3,390 3,017 2,420 2,701 6% 6% 5% 4% 4%
Canada 1,849 2,153 2,244 2,095 2,529 4% 4% 4% 4% 4%
Viet Nam - - - 1,746 2,386 - - - 3% 3%
Poland 1,281 1,471 1,673 1,447 2117 2% 3% 3% 3% 3%
ltaly 2,109 1,929 1,890 1,590 211 4% 3% 3% 3% 3%
Saudi Arabia = 1,693 1,570 = = = 3% 3% = =
Belgium 1,186 - - - - 2% - - - -

Source: UN Comtrade, 2020. HS 2002 — 7603-7609, Aluminum Sheets, Plates, Wire, Rod, Bar, Powder; All Importers. Downloaded 03/04/2020.
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Lead Firms and Governance Structures in the
Bauxite/Aluminum GVC

There is a global and highly competitive market in bauxite
mining. Globally, the top ten companies in bauxite mining are
listed in Table 118, Bauxite and alumina production is a vertically
integrated market. This is illustrated by the fact that the top
ten companies in bauxite mining and alumina production are
usually the same (Table 12).

Based on data availability, the Australian/British company of
Rio Tinto has the largest annual production of bauxite mining

Table 11: Top Ten Companies in Bauxite Mining

with 55 million metric tons. The company has bauxite mining
in Australia and Guinea. The second is the American company,
Alcoa, with 47 million metric ton bauxite mining and they have
seven bauxite mines in Australia, Brazil, and Guinea. These
two companies are the top-tiers and their total production is
more than one-third of world total production. The Russian
company Rusal comes as the third-largest player in the bauxite
mining market with 13.8 million metric tons annual production
in different geographies of Guyana, Guinea, and Russia. Then
the Norwegian company Norsk Hydro that has bauxite mining
in Brazil and the Canadian company Noranda that operates in

m Annual Production (m||||on metric ton) Geographies

Rio Tinto UK/Australia
Alcoa us

Rusal Russia
Norsk Hydro Norway
Noranda Canada
South 32 Australia
Antam Indonesia
Hindalco India
Hangzhou Jinjiang China
Chalco China

Australia, Guinea

47 Brazil, Australia, Guinea
13.8 Guyana, Guinea, Russia
6 Brazil
5.8 Jamaica
38 Australia
1.1 Indonesia
India

China, Guinea
China

Source: Annual Reports of Companies

Table 12: Top Ten Companies in Alumina Production

Capacuty (million

Mining, alumina productlon

smelting, casting, semi-fab Cilie

Mining, alumina production,

; X Australia, Brazil, Spain
smelting, casting

Chalco China

Alcoa us 12.7
Rusal Russia 7.8
Rio Tinto UK/Australia 7.7
Chiping Xinfa China 7
Norsk Hydro Norway 6.4
South 32 Australia B
\Tii;gﬁgogroup China 3
Hindalco India 2.9
Nalco India 2.1

Mining, alumina production,

smelting, casting, semi-fab

Mining, alumina production,

smelting, casting, semi-fab

Alumina production, smelting,

casting, semi-fab

Mining, alumina production,

smelting, casting

Mining, alumina production,

smelting

Mining, alumina production,

smelting

Mining, alumina production,

smelting, casting, semi-fab

Alumina production, smelting,

casting

Russia, Ireland, Italy,
Jamaica, Ukraine

Australia, Brazil, Canada
China

Brazil

Australia, Brazil

China

India

India

Source: Annual Reports of Companies

8. Data on annual production and revenue is still lacking to complete the table
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4.1 Guinea in the Bauxite Aluminum Global Value Chain

Jamaica are listed as the fourth and fifth in the market with
around 6 million annual production of bauxite. The Australian
company, South 32, has 3.8 million metric ton production in
Australia and the Indonesian company Antam has 1.1 million
metric ton bauxite mining in Indonesia. Finally, the Chinese
companies Chalcao (Aluminum Corporation of China Limited)
and Hangzhou Jinjiang Group have mines in China and Guinea,
and the Indian company Hindalco has bauxite mining in India.

The Chinese Chalco is the leader company in alumina
production with a 13.8-million-ton production capacity. The
American company Alcoa is the second with a 12.7-million-
ton alumina production capacity with refineries in Australia,
Brazil, and Spain. These two companies are the top-tier in
alumina production. The Russian company Rusal has alumina
refineries in different countries, Russia, Ireland, Italy, Jamaica,
and Ukraine. Similarly, The Australian/British company Rio
Tinto has around 8-million-ton alumina production capacity
with refineries in Australia, Brazil, and Canada. The remaining
second top-tier companies with around 7-million-ton alumina
production capacity are the Chinese Chiping Xinfa and the

Norwegian Norsk Hydro with refineries in China and Brazil,
respectively. Then the Australian company South 32 comes
with a 5-million-ton alumina production capacity. Entities at the
bottom of the list include the Chinese Hangzhou Jinjiang Group
and the Indian companies Hindalco and Nalco with less than
3-million-ton alumina production capacity.

Reliability of bauxite supply and the price and quality of bauxite
are the key factors in the competitiveness of the alumina
market. Moreover, locating alumina refineries close to bauxite
mines is a critical cost-cutting advantage for competitiveness in
the industry. For example, Chalco, Alcoa, and Tinto usually have
alumina refineries very close to bauxite mining areas. However,
Rusal alumina refineries are more dispersed, especially in
Europe, making the company a leader in the European aluminum
market. Although most of these companies use their bauxite for
domestic transformation in their alumina production refineries,
there has been a growing trend for third-party markets for
bauxite, as global demand increased, fueled by China. For
instance, the Russian company Rusal sells around 30% of its
production in third-party markets to global companies®.

9. https://aluminuminsider.com/alumina-costs-are-hurting-aluminum-smelters/
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Upgrading in the Bauxite/Aluminum GVC

China provides a great example in upgrading Bauxite/
Aluminum GVC. China has emerged as the world's leader in
the aluminum industry and it now produces more than 50 % of
the total world primary aluminum. This is mainly achieved by
the significant increase in the number of aluminum smelters in
the country. Moreover, the development of new bauxite mines,
alumina refineries, and semis factories also helped the country
becoming the world leader in the aluminum industry.

In the upstream of the Bauxite/Aluminum GVC, the government
of China has hampered the exports of raw bauxite through
incomplete rebates of value-added tax (VAT). In contrast,
Chinese bauxite imports have surged. Similar to bauxite,
exporting alumina is also penalized through Chinese export-
policy tools that favor domestic usage of alumina for production
of primary aluminum in Chinese aluminum smelters. In the
middle stream, China has accomplished great success by
producing around 60% of total world primary aluminum. This
outcome reflects the Chinese government's strategy to heavily
subsidize aluminum production. Moreover, 119 out of 133
aluminum smelters built globally between 1985-2005 were
in China, providing job opportunities for many people in the
aluminum production™. Exports of primary aluminum are also
discouraged by the Chinese export-policy tools, with a view
of channeling it to Chinese semis-factories that make them
competitive in the global markets.

In the downstream, China is also the global leader in the
production of aluminum semis with a production of around
25,000 metric tons out of 55000 metric tons of world
production'. Moreover, the production cost of Chinese firms
is much cheaper since they have cheaper access to primary
aluminum that accounts for 75-86% of the total production of
semis'. Unlike bauxite, alumina, and primary aluminum, the
exports of semis are encouraged by the government of China
through Chinese export-policy tools. Thus, the Chinese unit
values of exports of semis are lower compared to those of
both the European Union and the U.S. as a result of cheaper
production and exports cost of the semis. Consequently, the
Chinese share in world exports of semis increased drastically
from less than 5% in 2005 to more than 20% in 2016.

In the unprecedented emergence of Chinese dominance in the
aluminum industry, the government of China played a key role
through trade policy and regulation. Moreover, the government-
subsidized Chinese firms in each step of the production
through financial and non-financial support. As non-financial
support, Chinese firms, especially aluminum smelters, have
been granted energy subsidies that help them to lower their
production cost since electricity accounts for around 40%

of smelting costs. Furthermore, Chinese companies in the
aluminum sectors have accessed financial support through
cheap funding by concessional loans, capital injection by
the Chinese provincial and municipal governments, and tax
concessions and incentives.

In Australia, there has been a structural change in the bauxite/
aluminum industry. Historically, there has been an integrated
bauxite-alumina-aluminum industry in the country. However,
with the emergence of low-cost Chinese aluminum smelters,
operators in Australia started to close. For example, Kurri Kurri
smelter in the Hunter Valley of New South Wales and Point
Henry aluminum smelter at Geelong, Victoria were closed'®.

Accordingly, the Australian export of aluminum/ingots
decreased, while the alumina refineries increased their
capacities, boosting exports. Similarly, the growth in global
demand for direct export of bauxite increased Australian
exports of the raw material.

On the other hand, Indonesia failed to significantly increase
alumina production by banning bauxite exports. In 2014, the
government imposed a ban on the export of unprocessed
nickel and bauxite ores, with a view to compelling miners and
processors to build smelters in Indonesia, thereby increasing
the country's share of the value-added to its mineral resources.
Instead of promoting the construction of new smelters, the
Indonesian export ban had the effect of shifting bauxite
extraction activities to neighboring Malaysia.

4.1.2. Guinea and the Bauxite/Aluminum
Global Value Chain

Current Participation of Guinea in the GVC

Guinea's economy is highly dependent on mining activities,
which account for nearly 90% of goods exports and 20% of
tax revenue (IMF, 2020). Bauxite is the most active mining
sector in Guinea, accounting for 34 % of Guinea's exports.
Most of the country's bauxite is exported by two firms: Société
Miniere de Boké-Winning Africa (SMB-WAPR, or simply “SMB")
and Compagnie des Bauxites de Guinee (CBG). The relative
importance of the sector has increased recently after a steady
decline between the early 7990s and the late 2000s, mainly due
toadeclineinexport prices. Since 2010, a gradual normalization
of the political situation following the presidential elections,
combined with a surge in global demand, has revitalized the
industry. The signing of major investment agreements since
2013 triggered the arrival of more companies, strengthening
the momentum for the bauxite industry. This growth confirmed
the position of Guinea as a major player in the international
market and a destination for a substantial investment.

10. https://qz.com/20209/it-is-tin-hat-time-for-aluminum-company-shareholders-china-has-a-glut-of-the-stuff-and-cannot-stop-producing-it/

11. OECD, 2019
12. USITC, 2017
13. Geoscience Australia, 2019
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As shown in Figure 2, the total production reached 46.2 million
tons in 2017 (15% of world production), up from 16.9 million
tons in 2013 (6% of world production)'“. Regarding the value
of bauxite exports, a sharp increase was noted between 2014
and 2018, from USS$835 million (18% of world total) to US$2.9
billions (46% of world total)™®.

Guinea has the lowest alumina to bauxite production ratio
of all the major bauxite and alumina producing countries
(IMF, 2008). Figure 3 below compares the country's share
of bauxite and alumina exports in world exports. While the
ratio for bauxite is relatively high and has increased over

4.1 Guinea in the Bauxite Aluminum Global Value Chain \

time, Guinea's share in alumina exports remains weak.
Furthermore, it decreased from 1.2 % in 2010t0 0.4 % in 2018,
as the value of Guinea's alumina exports more than halved
between the two periods, suggesting a decline in the country's
refining capacity.

Despite more than a half-century of bauxite mining, only
one alumina refinery has been established in Guinea and its
operation has been sporadic and largely inconsequential.
No smelters have yet been constructed. The vast majority of
bauxiteis exportedinits raw form, representing a major missed
opportunity for the country. Since 2015 Guinea's government

Figure 2: Recent Trends in Guinea's Bauxite Production and Exports
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Figure 3: Top Ten Destinations of Guinea's Bauxite Exports'®
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has consistently signaled strong interest in expanding bauxite
mining, as well as in-country alumina refining and aluminum
smelting. Specifically, all new mining concessions have
included rights for alumina refineries, most notably a USS$2.8
billions investment from the Chinese company TBEA, which
plans to bring its alumina refinery online by June 2021 and to

start smelter construction by 2025. Guinea's stated goal is to
grow bauxite refining from 0.6 million tons to over 1 million tons
by 2024, thereby boosting GDP and generating considerable
demand for local employment, though it is not clear that local
workers will benefit from these new concessions (Widder et
al., 2019).

14. According to national authorities, the country has the capacity to reach an annual production level of 40 to 60 million tons from 2018, with the

ultimate goal of producing 100 million tons per year.

15. Due to the difference in data sources, it is difficult to compare the production and exports in volume. Nonetheless, it seems that up to 2015, over

90% of Guinea's bauxite production was exported as raw material.

16. Data for Guinea Bauxite exports by country of destination is available up to 2016 only.
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Employment and Human Capital

Guinea's population is relatively young, with more than 60%
below 24 years. The country is characterized by a high poverty
headcount ratio, estimated around 58% in 2017, while the
adult literacy rate was 32% (World Bank, 2019). Apart from
poor education levels, the population faces issues of high
unemployment and underemployment and low human resource
availability. The mining sector in Guinea is constrained by the
lack of an appropriately qualified local workforce. Due to this
constraint, mining companies are compelled to hire a significant

Table 13: Employment in the Mining Sector, Guinea

part of its qualified workforce from neighboring countries
(KPMG, 2014). The available statistics about employment in the
mining sector are very weak, with no data reported for several
companies (Ministry of Mining, Statistical Bulletin, December
2018). Based on the available official data, employment in the
mining sector increased sharply between 2015 and 2017, a
jump of 520%, reflecting mainly the entry of new companies.
The historical Bauxite company Compagnie des Bauxites de
Guinée accounted for 37% of the employment in the mining
sector in 2017, down from 79% in 2015.

National E@%?Eéar;e National E\;(V%ar}(ré?;e National E\Z%?Lré?;e
Total Mining Companies 2937 100 15094 401 16261 2582
Compagnie Des Bauxites De Guinee 2373 39 4711 36 6720 362
Societe Miniere De Boke 175 53 550 91 1045 119
Compagnie Des Bauxites De Kindia n/a n/a 1194 27 1194 27
Societe D'alumine De Frigia n/a n/a 934 5 921 3

Source: Ministry of Mining and Geology, December 2018

Key Firms

Mining is largely centered in northwestern Guinea in the Boké
Region's SEZ. The majority of concessions are held in whole or
in part by foreign mining organizations that have incorporated
Guinean operating companies in conjunction with the Republic
of Guinea's government. The bauxite-aluminum industry's
current boom is borne largely of FDI from China, the UAE,
Russia and, to a lesser extent, Iran, France, the US, the UK,
Australia, India, and the Netherlands in joint ventures with
federal ownership (see annex 1). Moreover, a consortium of
mining companies funded a new trade organization, Guinea's
Chamber of Mines, to communicate and represent private
mining sector interests.

Through 2015, Compagnie des Bauxites de Guinée (CBG, a.k.a.
Guinea Bauxite Company) accounted for more than 75% of
extracted bauxite. Guinea's government holds a 49% interest
in CBG, with the balance held by an international consortium.
The remaining 20— 25% of Guinea's bauxite industry before
2016 was controlled by Russia's RUSAL, operating three
wholly-owned subsidiaries. Large-scale growth began in 2015
(primarily) by expanding existing concessions and granting
new concessions, with new mining operations coming on line
in 2016. Guinea's government controls 10—15% of most of the
new concessions.

Evidence of Upgrading

The available trade data confirms a very low level of
transformation in Guinea's Bauxite-Aluminum industry, with
the country's exports overwhelming dominated by the raw
material. As of 2018, Guinea's exports of Aluminum ores and
concentrates were estimated at USS$2,9 billions, compared to
77.6 million USS for the value of Aluminum Oxide (Alumina).
The exports of waste and scrap of aluminum jumped to 9.4
million USS in 2018 from 62 thousand USS in 2016. These
figures indicate a high potential for value addition through
transformation. However, they also suggest the existence of
severe constraints to transformation. Such constraints include
poor infrastructure and a generally weak investment climate.
The percentage of paved roads of the total road network
is among the lowest in West-Africa. The railway system is
considered outdated and is largely incapable of supporting
Guinea's mining and industrial product exports (KPMG, 2014).
According to the 2015-16 Global Competitiveness Report, firms
identified the inadequate supply of infrastructure as the third
most problematic factor for doing business in Guinea. Access
to electricity is very low in both rural (3 %) and urban areas (11
%), and power outages are common. The Conakry port, which
suffers from physical issues and management flaws, has
become the most expensive one among West-African ports for
all types of vessels (World Bank, 2018).
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4.1 Guinea in the Bauxite Aluminum Global Value Chain \

Figure 4: Guinea's Exports in Main Bauxite-Aluminum Products (US$ thousand)
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Source: ITC, Trade Map. Downloaded on 25 April 2020.

The lack of human capital and organizational capacity are
also serious concerns. Skills challenges impact every sector
of the economy. Challenges in the educational system
include very low coverage, poor quality of education, and
vocational training. This has led to skill shortages. Guinea
has conspicuously low levels of skills development and lags
significantly behind most developing countries. In the mining
sector, operators have difficulty in recruiting skilled Guinean
staff trained both in professional and technical/vocational
schools. Moreover, firms find it difficult to obtain reliable
engineering and subcontracting services locally.

The accountability, transparency, and effective
management of the sector has also been a major issue,
increasing the frustration of the population in mining
areas. Guinea has recently updated its Investment Code
and renewed efforts to attract international investors.
However, the reality is that businesses often wait months
or years to receive final approvals from one ministry or
another (depending on the sector). Guinea's capacity to
enforce its more investor-friendly laws is compromised
by a weak legal system and weak institutional capacity.
Difficulties also remain in defining and enacting
mechanisms to distribute the mining sector's benefits and

Y a
h y E
e

to enact good governance, community enhancement, and
environmental mitigation (Widder et al., 2019).

Guinea's abundant rainfall, sunny weather, and natural
geography create advantageous conditions for hydroelectric
and renewable energy production. Until recently, the most
significant energy investment in Guinea was the 240MW Kaleta
project, which began operating its first hydro turbine in May
2015. Built and financed (USS$526 million) by China, Kaleta
more than doubled Guinea's electricity supply and for the
first time furnished Conakry with relatively dependable power.
A second major dam, the 460MW Souapiti project, is already
under construction with Chinese backing and scheduled for
completion in 2020'.

Chinese firms operating in Guinea are the most likely candidates
for delivering an integrated project. With China placing more
importance on securing mineral supplies for the next few
decades rather than short-term profitability, these firms have
a distinct advantage. Moreover, the growing concern about air
pollution in China is encouraging Beijing to consider building
more refineries abroad. And transforming the bauxite into
alumina in Guinea before it is shipped to China would drastically
reduce shipping costs'®.

17. The International Trade Administration (ITA), U.S. Department of Commerce.
18. www.minning-journal.com
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4.1. 3. Challenges and Recommendations

Table 14: Challenges

Challenges

Weak institutional
capacity to
mitigate the
environmental and
social impacts of
bauxite mining

Power supply
shortage

Low human capital

Poor logistics
performance

A weak investment
climate

Description and relevance

Bauxite mining has considerable social and environmental impacts, which affect the livelihoods of
local communities and threaten the long-term sustainability of the activity. In advanced and Emerging
Markets Economies, leading firms are facing strong constraints and incentives to upgrade the social and
environmental standards in the industry. In Guinea, institutional and technical capacity to set up the norms
and standards and to implement the regulation is an important challenge for both the central government
and for local communities.

Aluminum production is highly energy-intensive, especially primary aluminum production, which involves
alumina refining. In this regard, the power supply shortage is one of the major obstacles to domestic
transformation of the raw material.

With a low adult literacy rate, weak human capital is a cross-cutting issue for Guinea's economy. Especially,
the lack of an appropriately qualified workforce ranks among the most binding constraints to further
development of the mining sector through industrial transformation.

Infrastructure is inadequate to transport materials from mines to the export facilities. In 2018, Guinea's
overall score for the Logistics Performance Index (LPI) was 2.20 and the country was ranked 145 out
of 160 countries. The Conakry port, which suffers from physical issues and management flaws, has
become the most expensive one among West-African ports for all types of vessels. This affects Guinea's
competitiveness in the global markets for bauxite and alumina.

Guinea has recently updated its Investment Code and renewed efforts to attract international investors.
However, the reality is that businesses often wait months or years to receive final approvals from one
ministry or another (depending on the sector).

Table 15: Policy Recommendations

Institutionalization

Infrastructure and
services

Energy Supply

Infrastructure and
services
Transportation
and Logistics

Productive
Capacity
Human capital

Business
environment

To ensure the long-term sustainability of the extractive activity, the government needs to foster green
process upgrading through supporting engagement models based on public-private-local communities’
partnerships to enforce international standards promoted by the global industry. Development institutions
could also play a key role in supporting such platforms. ISDB's reverse linkage program can be instrumental
in sharing the experience of member countries like Malaysia. The bank can also support the empowerment
of local communities by promoting developers' networks in the country.

The country has been confronted with the challenges of economic growth stemming from power
infrastructure constraints. To increase investment in power supply infrastructure, the government of
Guinea should reform the private sector involvement scheme by simplifying licensing procedures for
investment, improving public-private partnership regulations, and enhancing foreign direct investment
schemes. The ISDB's reverse linkages program can also be leveraged to provide technical assistance in
supporting policy and regulatory reforms.

The government of Guinea should also prioritize the investments in transportation and logistics in
partnership with the concerned mining companies. Facilities developed by private companies have so
far failed in improving the country's logistics performance and do not guarantee the access needed to
diversify actors in the sector. By promoting investments in transportation and logistics, the country can
also achieve the objective of supply chain linkages upgrading, enabling increased participation of local
actors in the value chain. IsDB alternative development finance scheme with emphasis on support to
project preparation can be an efficient tool for catalyzing the needed resources to close the financing gaps.

The mining sector in Guinea is constrained by the lack of an appropriately qualified local workforce. Thus,
the government of Guinea should focus on for reforms in the training and education system, where it is
evident that there is a mismatch between the education curriculums and the market needs. Given the large
scope of mining activities in Guinea and in the sub-region, especially among IsDB member countries, a
regional approach could be envisaged with regional centers to develop basic competencies, while a more
specialized curriculum could be supported in partnership with the mining companies.

Guinea needs to continue improving its business environment to be more successful in attracting FDI
and improving competitiveness. Given the huge challenges and capacity constraints, the approach could
be gradual with a focus on boosting the Special Economic Zone's capacity and attractiveness to create
industrial clusters, especially in the bauxite aluminum sector.
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4.1.4. The Potential Impact of the
COVID-19 Outbreak

Similar to other metal prices, the aluminum price started
declining in the first quarter of 2020 because of the COVID-19
related developments and lost more than 20% of its value.
Collapsing demand, especially in Europe and the US, due to
the global supply and demand disruptions resulting from
the COVID-19 pandemic could deteriorate the downstream
segment of aluminum, especially the construction and
automotive sectors. On the other hand, bauxite mining has
not been affected much since there is no closure of mines due
to the COVID-19 pandemic in the major producing countries of
Australia, Brazil, and Guinea. Furthermore, the bauxite mining
activities, alumina refining, and primary aluminum production
in China have resumed'® after canceling lockdowns in China.
Therefore, there is an overcapacity of primary aluminum

4.1 Guinea in the Bauxite Aluminum Global Value Chain

production which increased aluminum inventories globally.
In the short-term, the bauxite/aluminum industry will be
negatively impacted by the global recession and related
decline in demand, this could create delays in investments
and a decline in revenue, affecting the government's capacity
to pursue its reform agenda, especially in the mining sector.
However, there is also a positive impact on the industry by
falling energy prices since the industry's energy costs are
sizeable. Thus, it can be said that the impact of the pandemic
is mixed. In the medium to long-term, it is expected that there
will be positive development since global demand is expected
to resume, fueling investment and exports. Moreover, smart
technologies and automation of the processes will lower the
cost that will increase the supply in the bauxite/aluminum
industry. Also, green technologies will play a more important
role in the long term that will provide sustainable growth of the
industry and better living standards for the local communities.

19. https://www.mining-technology.com/comment/COVID-19-impact-aluminium-industry/
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Annexes

Table 16: Guinea's Key Bauxite Mining Companies

Company name Controlling interest — Location Concession
pany 9 interest (%) type

U.S., Australia, UK (51%

CBG Compagnie des Halco: Alcoa, Rio Tinto- 49 Boké Rgn Baux!te,
Bauxites de Guinée alumina
Alcan, Dadco)
Société Alliance Gaoaul
AMC Mining Commodities Australia (90% AMC) 10 Prf, Boké Bauxite
Guinée Rgn
Pella Ventures Limited UK (85% Pella Ventures) 15 Boff’a Pr, Bauxite
Boké Rgn
IMD International Mining reland Fria F’rf, Baux!te,
Development Boké Rgn alumina
SBG Société des The Netherlands (76.1% 939 Kindia Bauxite,
Bauxites de Guinée Metalcorp) ' Rgn alumina
AMR Alliance Mlnlere France Boké Rgn Bauxite
Responsible
. A R Russia (48.1% of RUSAL is Fria Prf, Bauxite,
Fria separate operating 0 . .
. owned by En + Group Boké Rgn alumina
companies)
China Hgnan - China (41% Chico, 51% Boffa Prf, Bauxite,
CDM International Mining 0 . .
Y'ngc'g C'l Elec, 8% Henan) Boké Rgn aluminum
Development Group
China Power : Boffa Prf, Bauxite,
CPI Investment China 0 ) .
. Boké Rgn alumina
Corporation
Aluminum
CHALCO Corporation of China China 0 BOﬁé Prf, Bauxite
Ltd Boké Rgn

Société Minicre de China, Singapore, France

SMBWAP PRV . (Shandong Weigiao Al Pwr, 10 Boké Rgn Bauxite
Boké—Wining Port Afrique Winning Ship'g, UMS)

Jaguar Overseas India (50% Dynamic Mining) 50 Boké Rgn Bauxite
. . Dabola .
SBOT Societe des Bauxites de Iran (51% SBDT) 49 and Baux!te,
Dabola-Tougue ) alumina
Tougué Prfs
' Bauxite,
EGA Emirates Global UAE 0 Boké Rgn alumina,
Aluminum .
aluminum

Source: Widder, Pacioni and Bocoum, 2019 “Sustainably Growing Guinea's Bauxite-Aluminum Industry”; Regional
Development in Africa.
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ESTABLISHING A VIBRANT
PETROCHEMICAL INDUSTRY

IN SENEGAL

Author:
Khalid Ibnou Walid Kane

Senior GVC Specialist, Department of Strategy and
Transformation, IsDB

Summary

The Islamic Development Bank's (IsDB) new business model
with Global Value Chain (GVC) based Member Country
Partnership Strategy (MCPS) aims to identify the bottlenecks,
opportunities, and challenges in Member Countries’ (MCs)
integration and upgrading within certain GVCs. The GVC
Selection Analysis based on [sDB's GVC methodology
and consultations with stakeholders have shown that the
petrochemical industry is one of the industries whereby
Senegal has natural, dynamic, spillover, and surplus potential
to increase its international competitiveness, engage in more
value-added activities, and create employment opportunities.
Accordingly, this Preliminary GVC Analysis of the petrochemical
industry provides a brief GVC-based analysis in identifying the
opportunities and challenges in upgrading within the GVCs.

This report builds a bridge between global and domestic level
value chain analysis for the Senegalese petrochemical industry.
In doing so, the global level analysis identifies the lead firms
in the detergent and fertilizer GVC, production processes,
emerging trends, and technologies whereas the domestic
level analysis finds the Senegal-based leading fertilizer and
detergent companies. Moreover, several upgrading trajectories

in the GVC are explained and suggestions are made. This report
makes three key contributions to the Senegalese petrochemical
industry's upgrading in the fertilizer and detergent GVCs:

To develop its energy and transport infrastructure to bring
their costs down to a competitive level on par with other
petrochemical producing countries, as the production
of petrochemicals especially fertilizers is very energy-
intensive. Any competitiveness yield on the capacity of
the country to produce enough reliable electricity at a
reasonable cost.

To look at the African market as a whole to increase
end industries demand, mainly fertilizer and detergent
end-industries to stimulate demand for petrochemical
formulation in the country.

To utilize the future Réseau Gazier du Sénégal to attract
ammonia production in the country through natural gas
to ammonia formulation. This could be in the form of a
joint venture between an Ammonia lead firm and two
Senegalese champions: Société Africaine de Raffinage
(SAR) and Industries chimiques du Sénégal (ICS).
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4.2 Establishing a Vibrant Petrochemical Industryin Senegal
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4.2.1. Introduction

According to the IsDB classification, Senegal is a ‘Domestic
Formulator' of petrochemicals.!" Unlike other countries in
the region, Senegal's economy is rather diversified and not
heavily dependent only on one natural resource. The national
development plan is the Emerging Senegal Plan (ESP). The
ESP? aims to be more of an economic development plan and
reach market emergence by 2035. The ESP now constitutes the
reference for economic, social policy, and infrastructure needs
in the medium and long term. It has a built-in Priority Action

aks

Plan (PAP) that identified the most impactful infrastructure
projects that would create economic value add, employment,
and increase productivity especially in the second sector of the
economy. With a GDP of US$23.578 billions, a GDP growth of
5.3%, and low inflation rates of ¢.1.% in 2019, Senegal's real
GDP is expected to grow by a meager 3% in 2020 with the
global slowdown brought about by the COVID-19 Pandemic,
it is projected that the economy would rebound with growth
of ¢.6 and 7% for the upcoming years.®* The economic sector
breakdown looks as follows: agriculture accounts for ¢.16.9%,
industry for ¢.24.3%, and services for ¢.58.8% of Senegal's

The economic sector breakdown looks as follows: agriculture
accounts for€.16.9%, industry forc.24.3%, and
services for €.98.8% of Senegal's GDP

1. IsDB Petrochemical report, 2020

2. https://www.sec.gouv.sn/sites/default/files/Plan%20Senegal%20Emergent_0.pdf

3. CIA World Factbook, 2020
4. International Monetary Fund, 2019
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GDPS® Though only ¢.17% of the country’'s GDP is attributed to
agricultural products, over 75% of the employment is in agri-
foods.® Consequently, the majority of the labor force lacks
capacity and competencies which is crucial for the development
of transformative industries. Regarding the industry share,
a large part can be attributed to mining and construction.
The main export industries comprise phosphate mining, the
production of fertilizers and agricultural products along with
commercial fishing.”

Regarding the petrochemical industry, there exist small natural
gas production with the Gadiaga Field (60 km northeast
of Dakar), but quantities extracted remain minor with only
€.70,000 m cubic meters of gas per day.® In other words, the
oil and natural gas industry today remains modest vis-a-vis
Senegal's GDP share due to limited feedstock on which grounds
processing of petrochemical products could be alleviated.
Currently, Senegal is a net importer of the key petrochemical
products, plastics and rubber with an import value of ¢.USS$300
million and exports of c.USS50 million.?

With recent discoveries of major oil and gas fields, these
quantities are likely to increase within the next years. An
estimated 1 billion barrels of crude oil (FAN-T well and SNE-
1 well on the Sangomar Block) and 1.1 trillion cubic meters of
natural gas (Geumbeul wells 1 & 2 on Tortue and Teranga and
Teranga-1 on the Grand Tortue Block) were discovered within
the past 5 years.'® Most of the natural gas has been located in
Senegal and Mauritania's waters with both governments having
signed a memorandum of understanding laying the basis for
obtaining an amicable solution.”” Though these discoveries
are large in comparison to current known reserves in Senegal,
they are relatively modest compared to that of African giants,
such as Libya (48 billion barrels of crude oil and 1.5 trillion
cubic meters of natural gas), Nigeria (37 billion barrels of crude
oil and 5.3 trillion cubic meters of natural gas) or Algeria (12
billion barrels of crude oil and 4.5 trillion cubic meters of natural
gas). Hydrocarbons are expected to make up ¢.5% of Senegal's
GDP between 2024 and 2040."? Consequently, Senegal has the
opportunity to build an upstream petrochemical sector. The
country has identified not only gas-to-power as an important
industry driver to fuel the country's economic growth but also
the production of petrochemicals. Thus, Senegal is promoting
various investment opportunities in the country.'® Moreover,
opportunities in domestic petrochemicals formulation seem to
be actionable in the short-term.

In this report, the petrochemical industry is broken into the
following categories:

+ Surfactants, a key segment within specialty/fine chemicals,
abbreviated fromtheterm surface-active agents. Surfactants
are used as emulsifiers, wetting agents, dispersants, and
stabilizers for different chemical and industrial applications.
The report will mainly focus on petrochemical-based
detergents.

+  Fertilizers, which are any material of natural or synthetic
origin that is applied to a soil or a plant to supply essential
nutrients to promote the growth of plants. The report will
focus mainly on nitrogen-based fertilizers, the most used
type of fertilizer and is formulated from petrochemicals.

Some of the key findings of the reports are:

+  The petrochemical industry is a capital and asset-intensive
one, that requires economies of scale to justify the huge
investments needed, especially upstream activities of base
chemicals' formulation.

+ The same oil and gas lead firms or their subsidiaries are
usually responsible for the first few activities (upstream) of
the petrochemical GVC, with upstream integration into base
chemical production and plastics manufacturing.

+ Senegal is not a historical petrochemical player. However,
with an already existing refining capacity and chemical
formulation destined for fertilizer production by two regional
champions, Senegal can ambition to upgrade their position
by helping their local lead firms formulate base chemicals
and ammonia, especially considering the future natural gas
production in the country.

+ Senegal can look at the African market to increase
end industries' demand, mainly fertilizer and detergent
end-industries to stimulate demand for petrochemical
formulation in the country. This is aligned with the new
African Continental Free Trade Area (AfCFTA).

+ There are existing binding constraints, mainly energy and
transport infrastructure that need to be relaxed for Senegal
to upgrade its position. Therefore, energy and transport
infrastructure need to be developed to bring their costs
down to a competitive level on par with other petrochemical
producing countries, as the production of petrochemicals
especially  fertilizers is very energy-intensive. Any
competitiveness yield on the capacity of the country to
produce enough reliable electricity at a reasonable cost.

5. Global Business Reports, 20192.

6. Netherlands Enterprise Agency, 2017
7. CIA World Factbook, 2020

8. Whaley, 2015

9. OEC,2019

10. International Monetary Fund, 2019
11. Netherlands Enterprise Agency, 2017
12. International Monetary Fund, 2019
13. International Policy Digest, 2019
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4.2.2. Quantitative Analysis of the
Petrochemical Industry in Senegal (IsDB
Methodology)

The Islamic Development Bank Global Value
Chains Methodology

To align markets with development programs, it is important to
focus on areas that are both promising and competitive and that
offer inclusive development solutions. This concept, which can
be described as inclusive competitiveness, would allow markets
or the private sector to participate actively in a development
program that can boost market competitiveness and foster
development by creating more inclusive development goals
such as the creation of high-quality jobs and the promotion of
sustainable export competitiveness.

Figure 1: Global Value Chains’' Selection Toolkit

Natural
Potential

Triangle of
IDB

Value Chain
E Approach

Surplus &
Spillover Potential

Dynamic
Potential

Source: Hamid, M Faiz Shaul, Kane, K, Demirhan, AE, Khodary,
A. 2019. Making Markets Work for Development through Global
Value Chains: Methodology and tools to identify and measure
the highest-potential value chains.

To identify and subsequently develop the sectors with the
most potential that Senegal needs to focus on achieving its
high value-add increase and job creation targets, an analytical
model of "Making Markets Work for Development through
Global Value Chains"'* was utilized. This instrument is a GVC
methodology and a filtering tool to identify sector and product
champions of a country. It is based on three criteria (Figure 1).
The first criterion is the "natural potential” of a country, which
takes into account the existing comparative advantage of a
country at the industry level. The second criterion concerns
the "dynamic potential”, included in a prospective approach
that identifies and quantifies the competitive advantage of
products or goods according to future market conditions. The
third criterion measures the potential in terms of the effects on

4.2 Establishing a Vibrant Petrochemical Industryin Senegal \
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value add and hence job potential. This “surplus and spillover
potential” indicates upstream and downstream linkages, the
induced effects that may result from interconnections between
industries and optimizes the value-added in a specific industry.
Through this approach, countries can focus on the GVC of
products for which it has a revealed comparative advantage.

After this identification and in-depth analysis, GVCs will be
analyzed to identify bottlenecks, capacity gaps, and product
potential across the value chain from the initial phase of
production up to export and distribution. The interventions
derived from this process will seek to address the gaps
and bottlenecks in the GVCs of Senegal's leading products/
industries.

The promotion of global value chains in Senegal would allow
markets to mobilize resources for development. For markets
to work in GVCs, globalization, and industrialization need to
be rethought in a rapidly changing world, due to the changing
global economy and the pace and magnitude of technological
advances.

14. M. F. S. Hamid, K. I. W. Kane, A. E. Demirhan and A. Khodary, Making Markets Work for Development through Global Value Chains, Islamic

Development Bank, 2019.
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The Senegalese Petrochemical Industry in the
Lenses of the IsDB Quantitative Tool

The revealed comparative advantage (RCA) index, is used to
determine the products at HS2 level in which Senegal has a
comparative advantage. A product or an industry with an RCA>1
indicates that a country has revealed comparative advantage in
this product or industry. As shown in Figure 2, Senegal has a
very high revealed comparative advantage for the Manufacture
of petroleum (HS27) and basic chemicals (HS28-29 and HS31-
36) for the whole period from 2003 to 2018. However, it could
also be observed that the RCA for the Manufacture of basic
chemicals and other products has rapidly declined over the
past 16 years although both industries have remained above

the 1 threshold. This demonstrates the importance of these
industries for the Senegalese economy.

In Figure 3, the export growth, over the past five years, of the
20 highest products exported by Senegal in the Manufacture
of Petroleum; basic chemicals and related products industries
are compared with the average growth of world demand for all
products and the average growth of Senegalese's export over
the same period. This allowed us to gauge the pace at which
the exports of Senegalese chemicals' products have grown
compared to all Senegalese and all world goods exports. As
it could be seen, a little over half of the products exported are
located in the lower quadrants (declining sectors), and mostly
on the left lower quadrant (red quadrant — losers in declining

Figure 2: RCA Calculation for Manufacturing Industries with Natural Potential for the Past 16 Years.
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Figure 3: Relative Capabilities of Production at HS4 Levels
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sectors) that is their demand is lower than the world average
demand for goods, and that their export values are growing
slower than the average Senegalese goods' export. In other
terms, they have low dynamic potential according to the
Product Champion Index (PCI) as shown in Table 1, especially
the PCI that emphasizes access to markets. The PClI combines
demand, supply, trade, and resilience indicators into a single
index that indicates the HS4 products with the highest potential
for trade.

The PCI for the main HS4 product within ‘Manufacture of
Petroleum; basic chemicals and related products industries’
is computed and summarized in Table 1. There are three

4.2 Establishing a Vibrant Petrochemical Industryin Senegal

products, preparations for oral or dental hygiene, hypochlorites;
commercial calcium hypochlorite; chlorites; hypobromites and
perfumes and toilet waters (HS3306, HS2828 and HS3303
respectively) on the top left quadrant (losers in growing
sectors), which means that despite the fact their export value
is not growing rapidly in Senegal, their world demand has
been steadily growing over the past five years, indicating
these products are relevant in the GVC and can move to the
green quadrant if exports grow. Soap (HS3401), mixtures of
odoriferous substances and mixtures, incl. Alcoholic solutions
(HS3302) and beauty or make-up preparations and preparations
for the care of the skin (HS3304) are in the top right quadrant,
meaning it is growing faster than average compared with world

Table 1: Product Champion Indices of top 20 exported products within petroleum and chemicals

PCI MARKET

Petroleum oils and oils obtained from bituminous minerals (excluding

... crude); preparations containing

Diphosphorus pentaoxide; phosphoric acid; polyphosphoric acids,

whether or not chemically defined

Beauty or make-up preparations and preparations for the care of the skin,

... incl. sunscreen or

Mineral or chemical fertilizers containing two or three of the fertilizing

.. .elements nitrogen

Petroleum oils and oils obtained from bituminous minerals, crude

Organic surface-active agents (excluding soap); surface-active
.. ,preparations, washing preparations

Mixtures of odoriferous substances and mixtures, incl. alcoholic
... solutions, based on one or

Perfumes and toilet waters (excluding aftershave lotions, personal

(deodorants and hair lotions

Mineral or chemical nitrogenous fertilizers (excluding those in pellet or

... similar forms, or

Petroleum coke, petroleum bitumen and other residues of petroleum oil

... or of oil obtained from

Soap; organic surface-active products and preparations for use as soap,

..in the form of bars

Petroleum gas and other gaseous hydrocarbons

Petroleum jelly, paraffin wax, microcrystalline petroleum wax, slack wax,

... 0zokerite, lignite

Acyclic alcohols and their halogenated, sulphonated, nitrated, or
nitrosated derivatives

Sulphonated, nitrated or nitrosated derivatives of hydrocarbons, whether

or not halogenated

Mineral or chemical phosphatic fertilizers (excluding those in tablets or

... similar forms, or

Preparations for oral or dental hygiene, incl. denture fixative pastes and

... powders; yarn used

Phosphinates "hypophosphites”, phosphonates “phosphites” and

phosphates; polyphosphates, whether

Hypochlorites; commercial calcium hypochlorite; chlorites; hypobromites

(Prepared explosives (excluding propellent powders

0.038 0.002

0.198 0.287 -
-0.048 -0.048 -0.235
0.495 0.237 0.026
0.008 0.018 -0.075
0.071 0.095 -0.008
0.047 0.077 -0.017
0.027 0.018 -0.105
0.035 0.057 -0.046
-0.029 -0.103 -0.266
-0.068 -0.094 -0.144
0.018 0.034 -0.035
0.013 0.025 -0.094
0.026 0.089 -0.172
0.019 0.038 -0.059
-0.048 -0.059 -0.166
0.038 0.066 -0.026
-0.014 0.002 -0.133

Source: Authors using UN Comtrade data
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demand and average Senegalese products. Among the top
20 export products, two kinds of products jump with the high
potential based on PCl: Beauty/Cleaning & Household products
and chemical-based agricultural products such as fertilizers
and inorganic chemicals (Carbon and Silicon dioxide). There are
the fastest-growing products, which are further confirmed by
higher PCI (Static, Dynamic, and Market Access). As a result, the
expansion and upgrading opportunity lies further in developing
these two value chains. Therefore, this study will focus more
on petrochemical-based detergents GVC and petrochemical
fertilizer GVC.

Utilizing the Eora Input-Output database for Senegal, the value-
add of the overall Senegal export was broken down into all the
industries, then further broken into the domestic value-add,
foreign value-add, and indirect value-add contributions of each
industry. The results of which for Petroleum, Chemical, and
Non-Metallic Mineral Products are summarized in Figure 4.
The Petroleum, Chemical, and Non-Metallic Mineral industry

have a total gross output of US$2.07 hillions, approximately
5% of which is exported in 2075. The gross export amounts
to USS$103.6 million. Almost USS$28 million of this export
revenue is collected from the final good exports. The value of
intermediate good exports is around US$75.6 million. In terms
of value-add, USS$87 million value-added were generated. In
other terms, the share of domestic and foreign value-add is
around 84% and 16% respectively. The indirect value-add, i.e.,
domestic value-added included in the third country's exports is
around USS$33.7 million or 32.5% of total exports. In other words,
32.5% of the export of Petroleum, Chemical, and Non-Metallic
Mineral industry is included in the exports of other countries. In
terms of GVC position Petroleum, Chemical, and Non-Metallic
Mineral industry is well connected to GVC, but more with the
downstream portion of the GVC. Besides, the domestic value-
add has increased over the years as Senegal increased its sets
of activities in the value chain, while the portion of foreign and
indirect value add has decreased over the same period. This
has culminated in declining GVC participation.

Figure 4: Value-Added Decomposition of Senegal's Petroleum, Chemical, and Non-Metallic Mineral Products Export

100 X GVC_participation

DVX%Gross Export

FVA%Gross Export

DVA%Gross Export

o

10 20 30

2015 W 2013 W 20711
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Source: Authors using Eora database

4.2.3. The Global Petrochemical Industry

The Global Petrochemicals Industry

The petrochemical sector accounts for approximately USS1
trillion and, thus, more than 50% of the global chemical
industry.'® The chemical industry overall contributes around
USS$5.7 trillion to global GDP, accounting for 7.1%, sustained
through a combination of direct, indirect, and induced
economic channels. It is estimated that the chemical industry
is responsible for the existence of 120 million jobs globally,
whether direct, indirect, or induced.'®

The petrochemical industry produces chemical intermediates
and end products using oil and natural gas as the major
raw materials. The industry has evolved out of downstream
processing by adding value to by-products of the petroleum
industry. The petrochemical industry produces a wide range of
products that are indispensable in the everyday lives of people
around the globe. Examples of these products include plastics,
rubbers, and specialty chemicals such as solvents, fertilizers,
pharmaceuticals, additives, explosives, and adhesives. Materials
produced by the petrochemical industry are of high importance
in almost all areas of today's society, as the aforementioned
products are used, for instance, in automotive applications,

15. Cefic, 2019
16. Oxford Economics, 2019
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packaging, electronics, construction, consumer goods such as
textiles and detergents, and even advanced technologies such
as medical equipment and aerospace applications. Examples
include a wide range of products such as car dashboards
and bumpers, food packaging, phone and notebook screens,
and covers, insulation foams, textile fibers such as nylon, and
soap and cleaning agents. Today, petrochemical feedstock
accounts for approximately 14% of global oil and 8% of global
gas demand."”

The petrochemical industry has evolved from technological
innovation in developed industrial regions, resulting in the
fact that, until the 1970s, the production of petrochemicals
was almost exclusively concentrated in the U.S., Western
Europe, and Japan. However, in recent decades, petrochemical
production has increased substantially in regions with access
to competitively priced raw materials such as the Middle East.
These new large-scale production capacities equipped with the
latest technologies and access to inexpensive raw materials
have changed the competitive landscape of the industry. As
older production plants, using more expensive raw materials,
consequently faced competitive disadvantages, site closures
particularly in established and mature European markets have
been the result.'® Several examples of this transition away from
production in regions with expensive raw material exist. While
Gulf Qil exited European petrochemical production completely
by closing its Milford Haven and Europort facilities, players
like BASF and Shell reduced their European petrochemical
production capacities.'®

The petrochemical industry can be characterized as capital
and asset-intensive, involving significant technological
innovation and serving a global product market. The industry
is becoming increasingly competitive as a result of the ongoing

Figure 5 — Market Split of Produced Chemicals, 2018

4.2 Establishing a Vibrant Petrochemical Industryin Senegal

commoditization of petrochemical products. Different types of
corporate players operate in the industry. Specialty chemical
companies, that purchase raw materials to produce a wide
range of fine chemicals, exist alongside major oil and gas
companies that produce large quantities of petrochemicals
based on their raw material sources with upstream integration
into base chemical production and plastics manufacturing.
Especially the latter has been at the cutting edge of many
technological industry developments. Additionally, more and
more national oil companies have entered the petrochemical
production arena in emerging markets.

The petrochemical industry has gradually become a key
pillar of the global economy, as it is an engine for growth for
numerous secondary sectors that depend on the supplies and
innovation from the petrochemical industry. Among the key
petrochemical products are plastics, rubbers, and surfactants,
which are the largest groups of chemical sector products that
have become an indispensable part of the everyday lives of the
global population. Plastics are the fastest-growing group of
bulk materials in the world. Moreover, the high asset intensity
of the petrochemical industry requires high investments in
production machinery and equipment creating value in other
industry sectors.

The ¢.USS1,000 billions market of primary processed
petrochemicals has historically grown by ¢.4% p.a. since 2005.
Until 2030, the industry is expected to see a slowdown of
growth to ¢.2-3% p.a. The key segments within the produced
chemical market are commodity and engineered plastics, fine/
specialty chemicals, fertilizers, and rubbers. The market for
commodity and engineered plastics is estimated at ¢.USS$690
billions in 2018% and thus comprising ¢.70% of the total
produced petrochemical market. Fine/specialty chemicals are

Plastics

> Polymeric material with the capability of being molded or shaped,
usually by the application of heat and pressure

Fine/specialty chemicals

> Materials utilized as an additive to enhance the characteristicsof other
finished chemical products such as plastics

Fertilizers

> Fertilizers are compounds containing high concentration of nutrients to
improve growth/productiveness of plants such as ammonia and urea

Rubbers

> Elastic substances resembling natural rubber, produced by polymerization
of butadiene, isoprene and other unsaturated hydrocarbons

17. International Energy Agency, 2018
18. R.J. Clews, 2016

19. Galambos, Hikino & Zamagni, 2007
20. IBIS World, 2019
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expected to constitute a market of ¢.USS$210 bhillions, while
fertilizers (c.USS60 billions)?' and rubbers (c.US$30 billions)?
are expected to represent a smaller part of the total produced
chemical market. As most petrochemical players cover not only
single steps in the value chain but the entire value chain, most
beforementioned players active in base chemicals also play an
important role in the produced chemicals segment.

Mapping the Petrochemicals Global Value Chain

As summarized in Figure 6, several value chain steps have to be
passed to get a petrochemical product to its final use, starting
with a simple raw material and ending with a more complex
chemical composition in its desired shape or formulation.

In a first step, feedstock (source) is processed into a base
chemical. Sources include oil, gas, coal, and renewables,
depending on regional resource availabilities. The base
chemicals themselves, which are intermediate products such

Figure 6 — Petrochemical value chain

as alcohols and aromatics, mainly serve as an interim material
that requires further processing.

Base chemicals are further processed in a second step,
which often adds significant value since the base chemical
is transferred into a final chemical product. These produced
chemicals may be commodity/engineered plastics, fine/
specialty chemicals, rubbers, or fertilizers. These chemicals
have now obtained their final chemical composition.

In a third step, the produced chemicals are processed into
formulated/fabricated products. This means that the chemicals
are put into the shape and formulation that is eventually
required for the final application. These products can vary
greatly, ranging from fibers to molded parts to suspensions.

Eventually, the formulated/fabricated petrochemical products
are sold to and utilized in numerous end industries such as
the automotive, packaging, electrics/electronics, detergents,
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production

processing processing

textiles, construction, medical equipment, pharmaceutical and
biotech, white goods/appliances, and food industries.

Detergent Value Chain Formulation Process

Surfactants, abbreviated from the term surface-active agents,
are chemical compounds that are amphiphilic, meaning they
contain both hydrophobic (i.e. water-fearing) and hydrophilic
(i.e. water-loving) groups and thus are soluble in both organic
solvents and water. The hydrophilic group can be electrically
charged. Surfactants reduce the surface tension of a liquid
by adsorbing at the liquid-gas interface, allowing easier
spreading, and lower the interfacial tension between two liquids

(e.g. between oil and water) by adsorbing at the liquid-liquid
interface. Surfactants are used as emulsifiers, wetting agents,
dispersants, and stabilizers for different chemical and industrial
applications. Surfactants are a key segment within specialty/
fine chemicals.

Surfactants can be categorized into synthetic and bio-
based surfactants based on their substrates. While synthetic
surfactants comprise petrochemical components, bio-based
surfactants (e.g. fatty acid methyl ester sulfates) are solely
extracted from biomass such as cereals, vegetables, and
oilseeds and are therefore based on renewable raw materials.

21. Industry Arc, 2019
22. Polaris Market Research, 2019
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Within the synthetic surfactants class, two subcategories
are existent. The first subcategory is pure synthetic
surfactants, that are entirely based on petrochemical
components (e.g. alkane sulfonates, alkylbenzene
sulfonates). The second subcategory is partially synthetic
surfactants, which comprise a mixture of petrochemical as
well as bio-based components (e.g. fatty alcohol sulfates,

Figure 7 — Overview of Chemical Ingredients for Surfactant

4.2 Establishing a Vibrant Petrochemical Industryin Senegal

fatty alcohol polyglycol ether). With a market share of
around 93% of the global surfactants market, synthetic
surfactants are the dominant surfactant class, while bio-
based surfactants comprise only 7% of the market.?
However, partially synthetic surfactants constitute the
majority of the synthetic surfactants market, while pure
synthetic surfactants are less common.?

Petrochemistry Surfactants Oleochemistry
—> Alkanes — > Alkane sulfonates
> Alkylbenzenes — > Alkylbenzene sulfonates
—> Alkenes (olefins) —> Fatty alcohol sulfates o
v
Fatty alcohols —»| Fatty alcohol polyglycol ether & —— Fatty alcohols <+
Fatty acid methyl ester sulfates [€ — Fatty acids o

Four types of surfactants exist, which are distinguished by
the electrical charge of the hydrophilic end of the surfactant
molecule: (a) Anionic surfactants, (b) cationic surfactants, (c)
non-ionic surfactants, and (d) amphoteric surfactants.

(@) Anionic surfactants possess a negative charge on their
water-loving end. Through their superior cleaning properties,
anionic surfactants are widely used in dishwashing liquids,
laundry care, and shampoos and are particularly good at
keeping dirt, once dislodged, away from fabrics. Anionic
surfactants used are alkylbenzene sulfonates, alkyl sulfates,
alkyl ether sulfates, and (fatty acid) soaps. (b) Cationic
surfactants have positively charged water-loving ends and
are more expensive than anionic surfactants. Thus, they are
used only in cases without cheaper substitutes. These are the
utilization as bactericides and as fabric softeners due to their
corrosion inhibiting characteristics. (c) Non-ionic surfactants
do not bear an electrical charge on their hydrophilic end, which
helps to make them superior oily soil emulsifiers. They also do
not interact with calcium and magnesium ions in hard water
and therefore provide superior resistance to water hardness
deactivation. Non-ionic surfactants are used in household

cleaners, laundry products, and dishwashing liquids but
also oil drilling fluids. Examples of non-ionic surfactants are
ethoxylates, special ethoxylated fatty esters, and oils, fatty acid
esters of polyhydroxy compounds, and alkyl polyglycosides. (d)
Amphoteric surfactants possess both a positive and negative
charge on their hydrophilic end, creating an electrical net charge
of zero. Amphoteric surfactants show little utility on their own
but are beneficial in enhancing the cleaning effect of both
anionic and non-ionic surfactants. They can serve as coupling
agents, which hold the surfactants, solvents, and inorganic salt
components of a formula together. Moreover, they are very
mild and pH-balanced which makes them attractive for use in
shampoos and cosmetics. Examples of amphoteric synthetic
surfactants are betaines and sulfobetaines.

The surfactant production is highly heterogeneous depending
on the final product and utilized feedstock. The reason for this
is the large number of different surfactants existing. In general,
the production of surfactants entails the synthesis of the
different constituents and auxiliary substances (e.g. catalysts,
water) in a predefined, sequential manner usually under the
application of heat.

23. Technavio, 2017
24. Novelli, 2016
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Figure 8 — The Market Size of the Petrochemical Value Chain Steps, 2018 [USS$ billions]

Produced
chemicals

Base
chemicals

Formulated/fabricated
products

Synthetic Fertilizer Value Chain Formulation Process

Plants need nutrients to grow which they absorb from the soil
via the plant's root system. Unless the nutrients are replenished,
the soil's productive capacity, that is the exploitation yield,
declines with every harvest. A fertilizer is any material of natural
or synthetic origin that is applied to a soil or a plant to supply
essential nutrients to promote the growth of plants. Therefore,
the use of high-quality fertilizers is crucial to any industrial
grade agricultural activity.

Fertilizers can be straight single nutrient (N-nitrogen,
K-potassium, or P-phosphate based), multi nutrients (NP,
NK, PK), or micronutrients (molybdenum, zinc, boron, and
copper). Nitrogen is used to provide leaf growth, phosphate
for the development of roots, flowers, seeds, and fruits, and
potassium for strong stem growth, better movement of water
in plants, and promotion of flowering and fruiting. Depending
on their origin fertilizers can also be categorized as natural or
organic fertilizers, from plant and animal origin, and synthetic
or inorganic fertilizers which are manufactured from chemical
processes. This latter group is the most used type of fertilizer in
the world. Within the synthetic fertilizers class, a straight single
nutrient is mostly used. Nitrogen-based products make up by
far the largest fertilizer group, followed by fertilizers based on
phosphorus and potassium. For this report, we will be focusing
mostly on nitrogen-based fertilizers for two main reasons.
First, nitrogen-based fertilizers are the most relevant to the
petrochemical industry. Second, they are the most widely used
and economically available form of fertilizers.

Lead Firms and Governance Structures in the
Petrochemical GVC

The size of the petrochemical market depends on the step of
the value chain. In 2018, the global market for base chemicals,
which are further processed along the outlined value chain, was
estimated at approximately US$290 billions. After completion of
the subsequent value chain step, the global market for produced
chemicals was estimated at approximately US$1,000 billions.?
Once the petrochemical products were transformed into their
final form, the market size was estimated at approximately
USS$1,500 billions for formulated/fabricated products.

25. Marketwatch, 2018
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Detergents

The global synthetic surfactants market amounted to c¢.16
million tons translating to US$36 billions in 2018.2 The market
is expected to grow by 4.4% p.a. in terms of value.?” 2 This
exceeds the historic global market growth from 2008 to 2018
of 3.4% p.a.”® Some of the market drivers are the increasing
demand for surfactants in personal care and detergent
applications and increasing demand from developing countries
(e.g. India, China, Brazil, Mexico, Philippines, and Indonesia)
due to population growth paired with constantly increasing
household incomes. This results in the expected growth of c.6%
in the APAC region, while the EMEA and Americas are expected
to grow at a slower pace of 4-5% and 3-4% respectively.® The
countries that export the most soap is listed in Table 2.

Table 2: The 10 Countries that Export the Most Soap Products

Exported value in
2019

Germany 1219930
United States of America 939464
China 657782
Indonesia 611017
Japan 585571

Malaysia 564229
Poland 554610
France 492659
United Kingdom 476810
Italy 472468

Source: UN Comtrade Data

The global synthetic surfactants market can be split into four
different surfactant types. Anionic surfactants are the most

Figure 9 — Global Value Chain of the Surfactants Industry
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relevant surfactant type and amount to ¢.52% of the global
synthetic surfactants market. The second biggest type are
non-ionic surfactants with ¢.23% of the global market. Cationic
surfactants (c.15%) and amphoteric surfactants (c.10%)
represent a smaller share of the global surfactant market.
It is expected that anionic surfactants will grow around 5%,
while non-ionic surfactants are expected to grow at 4-5% and
cationic surfactants at 3-4%. The biggest growth is expected
from amphoteric surfactants at a CAGR of more than 6%.°'
The rationale for the elevated growth rates of amphoteric
surfactants is the low toxicity and eco-friendly nature of this
type of surfactant, which has become an increasingly important
product characteristics.

The global value chain of surfactants is divided into three
steps. In the first step, the extraction/production step, chemical
intermediates are produced as the base material for the further
production of the surfactants. The input factors for these
intermediates are petrochemical sources such as oil and gas as
well as renewable sources like natural oils and animal fats. The
petrochemical input factors are cracked and processed into
ethylene and polyethylene at first. Ethylene is then processed
into ethylene oxide and a-olefins, while propylene is processed
into propylene oxide, acrylonitrile, and acrylic acid. The
market for these intermediate products used for subsequent
production of surfactants is estimated at around USS$20 billions
in 2018. Among the key producers for the petrochemical
intermediates are Sasol, Royal Dutch Shell, Sumitomo
Chemical, SABIC, BASF, and INEOS. The key producers for the
oleochemical intermediates are Emery Oleochemicals, Oleon,
Wilmar International, KLK Oleo, and 10l Oleo. The landscape
of key manufacturers in the surfactant space is quite diverse,
depending on the respective surfactant type and intermediates.

The second step of the value chain, the primary processing, is
the production of surfactants based on the petrochemical and
oleochemical intermediates. This synthesis creates surfactants
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Table 3: The 10 Countries that Export the Most HS2814 Ammonia

Value exported in 2019 . o
T

Saudi Arabia 1981901
Russian Federation 1114899
Trinidad and Tobago 1005636
Indonesia 443949

Canada 382881

Algeria 349943
Qatar 163611

Netherlands 155447
Ukraine 151878
Malaysia 133625

Concentration of importing

countries

289 0.32
16.3 0.1
14.7 0.18
6.5 0.17
5.6 1
5.1 0.15
24 1
2.3 0.35
2.2 0.45

2 0.26

Source: U.S. Comtrade Data

valued atUSS36 billions globallyin 2018. It becomes evident, that
the vertical integration of the global value chain of surfactants is
only weakly developed, as key surfactant producers like Stepan,
Clariant, Akzo Nobel, Evonik, and Huntsman purchase the
petrochemical and oleochemical intermediates required for the
surfactant production. This import of intermediates paired with
the global export of finalized surfactants results in significant
international trade, which is valued at USS$S29 billions. The top
exporting countries are Germany (US$4 billions), the United
States (US$4 billions), Belgium (USS$2 billions), France (USS$2
billions), and the Netherlands (USS2 hillions). Fairly analog, the
top importing countries are Germany (USS2 billions), France
(USS2 billions), the United States (USS2 hillions), the United
Kingdom (USS$2 billions), and Canada (USS2 billions).®2

The third step of the value chain, the secondary processing,
comprises the production of the final product utilized in the
end industry. These products vary widely and range from
household detergents to shampoo and shower gels to industry
cleaners and oil drilling fluids. This production step comprises
the formulation of the end product in a liquid or granular form
by synthesizing surfactants with other components such as
builders (e.g. citrates, silicates, zeolites), bleaching agents
(e.g. hydrogen peroxide), enzymes (e.g. proteases, lipases,
a-amylases, cellulases) and other materials (e.g. water,
colorants, perfumes, optical brighteners). The value of the
synthesized final products including surfactants and other
components are expected to amount to USS$107 billions in
2018, not including further marketing and retail efforts. Key
players for this value chain step are renowned consumer goods
players such as Procter & Gamble, Unilever, Reckitt Benckiser,
Kao Corporation, Colgate-Palmolive, and Unilever as well
as specialty cleaning agent producers such as Ecolab and
Schlumberger.

Fertilizers

The global fertilizer exports in 2018 totaled 228 million tons,
up 20% over the prior five years. It has a yearly export value
of around USS$S60 billions. The main market driver to produce
fertilizers is their use to increase yield in agropastoral
applications. Around 67% of which are Nitrogen-based
fertilizers or fertilizers containing two or three elements among
Nitrogen, Potassium, and Phosphate (HS3102 and HS3105).
Global fertilizer demand increased 1% in the five years to 2019
to total over 700 million tons. However, the aforementioned N
or NPK combination-based fertilizers have grown by around 7%
over the same period. In other terms, the share of these types
of fertilizers has increased rapidly over the past five years. Total
global fertilizer production and supply topped 805 million tons
in 2018, meaning supply was greater than demand. Overall
supply increased by 12% in the five years since 2013. The global
ammonia market amounts to 181 million tons, of which just
10% (19 million tons) is traded on the world market.

The top exporting countries are
Germany (USS4 billions), the
United States (USS4 billions),
Belgium (USS2 billions),

France (USS2 billions), and the
Netherlands (USS2 billions).
Fairly analog, the top importing
countries are Germany (USS2
billions), France (USS2 billions),
the United States (USS2
billions), the United Kingdom
(USS2 billions), and Canada
(USS2 billions).

32. OEC, 2019
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Table 4 lists the 10 countries that export the most N or NPK
combination-based fertilizers (HS3102 and HS3105). While
there are IsDB member countries, such as Saudi Arabia, Egypt,
and Qatar that are big exporters of Nitrogen-based fertilizers,
the more complex NPK combination-based fertilizers market is
dominated by the most industrialized regions: North America,

Table 4: The 10 Countries that Export the Most Chemical
Fertilizers (HS3102, HS3105)

Exported value in 2019
(USS$ thousand)

China 6,417,892
Russian Federation 6,061,368
United States of America 3,097,175
Belgium 1,884,189
Netherlands 1,856,029
Qatar 1,462,050
Egypt 1,184,475
Saudi Arabia 1,130,196
Germany 1,019,415
Oman 872,499

4.2 Establishing a Vibrant Petrochemical Industryin Senegal

Western Europe, Russia, and China. Table 5 summarizes the
countries that utilize the most Nitrogen-based fertilizers.
These are mainly comprised of the same above-mentioned
industrialized countries, and only Turkey is among them as an
IsDB Member Country. In addition, among the biggest importers
of synthetic fertilizers, there are no IsDB Member Countries.

Table 5: Chemical Fertilizer N used in Selected Countries

Countr Share of total N Absolute amount (1
Y consumption (%) 000 tons/year)

us. 51 4697
China 16 2998
Francex 52 1317
Germanyx 62 1247
Canada 55 897
UK~ 70 887
Brazil 40 678
Spain 42 491

Mexico 20 263
Turkey 17 262
Argentina 29 126

Source: UN Comtrade data.

The global value chain of petrochemical formulated fertilizers can
be divided into three steps. The steps of which are summarized
in Figure 10. In the first step, the extraction/production step,
chemical intermediates are produced as the base material for the
production of fertilizers. The input factors for these intermediates

Figure 10: Production Process of the Main Fertilizers
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are petrochemical sources such as gas, liquefied petroleum
gases (propane, butane), and naphtha. The petrochemical
input factors are processed by removing their sulfur content to
produce gaseous hydrogen sulfide, which is further processed
into hydrogen by a process called steam reforming.
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The second step of the value chain, the primary processing,
is the production of Ammonia based on the petrochemical
intermediates. The ammonia is produced by a process
called Haber-Bosch, in which nitrogen derived from the low-
temperature separation of air is mixed with the petrochemical
intermediate (hydrogen) to produce ammonia. These first
two steps are sometimes called the ammonia synthesis loop.
Almost 90 % of ammonia goes into fertilizer production. The
biggest input factor for ammonia formulation is natural gas. For
ammonia formulation based on natural gas, nearly 60% of the

Figure 11: Summary of Ammonia Production Value Chain

natural gas is used as raw material, with the remainder utilized
to produce the energy required for the synthesis process®.
For this purpose, a large part of the ammonia is converted
into solid fertilizer salts or, after catalytic oxidation, into nitric
acid (HNO3) and its salts (nitrates). Among the key producers
of petrochemical intermediates, are also key producers of
ammonia. These are Haldor Topsoe of Denmark, Thyssenkrupp
Industrial Solutions GmbH of Germany, OSTCHEM of Ukraine,
Ammonia Casale of Switzerland, and Kellogg Brown & Root of
the United States.

1
[ Feedstock } i hydgzs:r?lsjlsllﬂde T Hydrogen T Ammonia
Natural Gas Sulfur Steam Nitrogen
quuefled %etroleum gases removal Carbon mono/dioxide (derived from air
(propane, butane) Naphtha formation and removal seperation)

Source: Authors own interpretation of chemical formulation of Ammonia

The third step of the value chain, the secondary processing,
comprises the production of the final product utilized in the
end industry. Based on the two main end products, ammonium
nitrate, and urea, different fertilizer types are manufactured by
mixing with ingredients such as phosphorus and potassium
to form NPKs, dolomite to form calcium ammonium nitrate or
CAN, or by mixing urea and ammonium nitrate solution to make
UAN. The world's largest fertilizer producer and distributor are
Yara international. Agrium, CF Industries Holdings, Potash
Corporation of Saskatchewan, and The Mosaic Company are
also key fertilizer producers and distributors.

Figure 12 — Summary of Recommendations Per Cluster
LAYING THE FOUNDATION

Upgrading in the Petrochemicals GVC

In its industry report titled "Realising Opportunities for the
21st Century Through Inclusive Global Value Chains for the
Petrochemicals Industries”, IsDB has classified countries
based on their petrochemicals profile. A country can be a
Trailblazer, a Rising Star, a Demand Leader, Dormant Potential,
or a Domestic formulator depending on the type of activities
the country is responsible for in the petrochemicals GVC*.
Depending on which type of profile a country has, different step
by step upgrading strategy is available.
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Industrialize step by step

> Move away from a pronounced agricultural sector

> Start with smaller domestic formulation sites before moving
onto building and modernizing primary processing
technologies

Learn from others and adopt technology

> Focus on domestic formulation and primary processing with
lower technological barriers by attracting global companies
and their ex pertise

Accumulate technical knowledge and skills

> Strengthen primary and secondary education

> Foster vocational training in collaboration with industry
players to build up the basic technical knowledge needed
for plant management and processing

Improve the road infrastructure

Safeguard stability and cut red tape

> Introduce structural reforms and implement economic policies
that foster private investment

> Ensure politcal stability and create a predictable regulatory
environment

> Ease the burden of bureaucracy for the industrial sector

Build domestic end industries

> Support local end industries for petrochemicals (focusing on
the local formulation of petrochemical products for supply to
the construction sector)

> Reduce reliance on imports of commadity plastics (as the
population increases)

Make it easier to do business

> Streamline bureaucracy for (foreign) private investments
> Support small and medium-sized companies to sustainably
and actionably enlarge the industrial base

Domestic formulators

Modernize and build scale

> Modernize outdated and i duction sites to
improve utilzation rates and energy efficiency
> Integrate backward from end industries

Achieve leadership in selected technologies

Build state-of-the-art (research) facilities

> Introduce and foster sustainable technologies to build
high-value products

> Leverage cutting-edge technology for automation and
digitalization

Foster an open approach to innovation

> Upgrade jcal equipment at older producti

> Adopt new processing/recycling technologies

> Provide government funds for research and development
to foster domestic innovation labs

Focus on specialized higher education

> Strengthen secondary and tertary education, e.g. by
increasing funding for academic institutions

> Found specialized institutes for vocational training in
collaboration with industry and intemational training
institutes

Improve pipeline networks and ports/airports

> Strategically enlarge and improve pipeline networks to
connect production sites to mainly national end industries

> Raise port and airport quality to an |mema||onally
competitive levels to foster ex port readines:

Access to " " ; ’
. > Facilitate transportation between petrochemical production
infrastructure sites and end-industry sites (mainly construction hubs)
Leverage the vast labor force and boost the petrochemicals industry
GDP contribution > Leverage a large and affordable labor force for labor-intensive production steps by investing selectively and effectively
B . in training and education
& job c_reatlon > Focus on strengthening the industrial sector due to substantial employment potential
potential

Incentivize direct investment

> Incentivize direct investment and thus diversify the
petrochemicals sector by introducing effective investment
incentives, such as Special Economic Zones (SEZs)

> Incorporate reulatory best practices and industry norms

Enlarge local end industries

> Continuously diversify the economy, focusing on end
industries for petrochemical products

> Foster cluster development

> Reduce dependence on imports (cut imports of high-end
products)

Ensure effective support for investors
> Remove investment uncertainties
> Foster intellectual property
> Make regulatory policies more transparent

Demand leaders

for new processes and

” Sustainablelrenewable echnologies

> Set up technology parks and innovation hubs with nearideal
research environments (that integrate research and
industrial production sites)

Educate highly qualified employees

> Focus on tertiary education, with specialized petrochemistry
departments to deliver highiy qualified professionals who
can drive research and development in both academia and
industry

Concentrate on logistics hubs

> Enlarge logistics and transshipment hubs to connect local
and international markets in a fast, cost-effective manner

> Prepare infrastructure for international trade

Diversify the petrochemical product portfolio

> Diversify the petrochemical production portfolio to
incorporate and focus on specialty chemicals and
secondary processing

> Lower employment barriers, e.g. by easing labor package
regulations

Advance the regulatory framework

> Maintain an already favorable investment climate through
appropitepoliies 1 ncentives, trngthening of SE25

e processes

Focus on specialized local end industries

> Focus on supplying higher-value specialty chemicals to
specialized and technologically advanced industries such
as the automotive and electronics sectors

> ical and end-industry

Provide a near-ideal investment environment

> Diversify the investment portfolio
> Attract specialty chemical companies
> Allow for a larger share of private ownership

Trailblazer

Dormant potentials Rising stars

33. https://www.fertilizerseurope.com/fertilizers-in-europe/how-fertilizers-are-made/
34. KIW Kane, MFS Hamid, A Khodary and B Hajjar, 2020. Realising Opportunities for the 21st Century Through Inclusive Global Value Chains for the Petrochemicals Industries
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4.2.4. Senegal and the Petrochemicals
Global Value Chain

Positioned as a “Domestic formulator”, that is the local
petrochemical industry is mainly concentrated on the final step
(formulation of products for end-user industries) of the value
chain, Senegal could prepare for a larger petrochemical industry
by taking on local secondary processing activities to serve
domestic demand. Examples include the local formulation of
construction chemicals (e.g., PVC, PU, PS) and the production
of plastic films (e.g., PET) for the packaging industry. With the
backing of new reserves of oil and gas, primary petrochemical
processing could in the long-term open the door to value
creation beyond pure extraction. Senegal, thus, has a short-
term and less capital-intensive opportunity to stimulate aspects
of secondary processing by fostering domestic demand.

Initial Mapping and Current Participation of
Senegal in the Petrochemical GVC

On top of the mentioned discoveries of oil and natural gas
reserves, Senegal's phosphor reserves have not been fully
exploited yet and offer enough potential for exploitation for
another 10-20 years.® Export of feedstock of oil and gas have
been negligible so far.®

With a heavy concentration on the agricultural sector, domestic
demand for petrochemical products remains rather low except
for the need for fertilizers that are mainly imported for domestic

Figure 13: Profile of the Petrochemical Industry in Senegal
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use. Moreover, key petrochemical imports include polyethylene,
polypropylene, rubber tires as well as plastic lids, accounting
for more than 40% of total rubber and plastics imports in
sum.®” When looking at the petrochemical sector, the industry
contributes to less than one percent of GDP3 With the present
exploitation opportunities, the GDP share of hydrocarbons is
projected to increase to ¢.4.6% in 2022 and ¢.6.4% in 2023.%°
Key petrochemical exports in Senegal are secondary processed
petrochemical products. Plastic lids, plastic housewares, and
other plastic sheetings in sum amount to more than 50%
of Senegal's total petrochemical exports valued at c.USS50
million.*
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35. International Fertilizer Development Center, 2010
36. Prause, 2016
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38. IHS Markit, 2020
39. International Monetary Fund, 2019
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Detergents

Table 6: Trade Indicators for Senegalese Detergent Export

Annual
Annual Annual h
growth growth gfrowtl d h Average
Value . Trade in value in value OTWOR .S are Ranking | distance of | Concentration
i L between between imports el inworld | importin of importin
2019 (US$ | 2019 (US$ between | exports porting porting
2015- 2018- 5 exports | countries countries
thousand) | thousand) 2019 (%, | 2019 (% 2015- (%) (km)
pa)' pa)' 2019 (%,
.a. .a. o)
‘TOTAL Al products 4174502 -3968611 13 15 5 0 115 4428 0.1
Organic
surface-
active agents
(excluding
'3402 soap); 17139 7298 18 16 5 0.1 65 1033 0.27
surface-active
preparations,
washing
preparations,
Soap; organic
surface-active
products and
'3401 preparations 4965 -147 35 63 6 0 75 1608 0.23
for use as soap,
in the form of
bars,

Source: Comtrade data

Looking at current end industries in the country, the detergent
value chain is one of the stronger portions of the petrochemicals
value chain in Senegal. The production and export of soap have
substantially increased over the past years in terms of product
group and product diversity. Initially, the export was mainly
concentrated on Soap and organic surface-active products in
the final molded form ready for the final user. However, over the
past two years, the export of intermediate formulation of Soap
and organic surface-active products has been established
a regional (ECOWAS) export market. The export of Soap in
the form of flakes, granules, powder, paste or in aqueous
solution (HS340120) and Organic surface-active products
and preparations for washing the skin, in the form of liquid.
(HS340130) has increased by 12,250% and 897% respectively
year to year. Only in these two products that Senegal has
a trade surplus. However, overall Senegal has a huge trade
deficit for the trade of soap products (HS3401) and a strong
trade surplus for the other detergent subgroup (HS3402) with
Surface-active preparations, washing preparations, auxiliary
washing preparations, and cleaning preparations put up for
retail sale (HS340220) and not for retail sale (HS340290) being
the main exported products. The export of these two products
has steadily increased over the past 5 years. The main export
markets for Senegalese detergents are the border countries
(Gambia, Mali, Mauritania, and Guinea-Bissau), while the import
market is more varied with Cote d'lvoire, Morocco, and France
being the main import market of detergents.

There are many local firms involved in the formulation of
petrochemical-based detergents in Senegal, most of which
are subsidiaries of lead firms that formulate the final product

for either the Senegalese market only or for Senegal and
the neighboring countries. The main local actors are H&D
Industries Sa which owns a multitude of local brands, each of
which formulates a subproduct group of the detergent value
chain with Madar Senegal which formulates most household
cleaning products being the most known. Other important
actors of the detergent value chains in Senegal include SAF
Industries (historical actor), 3S- Societe Senegalaise de
Savonnerie, Atol Industrie, Air Liquide, Colgate Palmolive
Senegal Nsoa, Senegal Chlore & Chimie Derives Sa, Set Wecc
Industries Sarl, Societe De Recherche Et De Developpement
Chimie Senegal - Srdcs, Compagnie Commerciale Et
Industrielle Du Senegal - Ccis Sa and Nouvelles Savonneries
De L'Ouest Africain Sa - NSOA.

Fertilizers

Looking at current end industries in the country, the formulation
of synthetic fertilizers offers a great opportunity to stimulate
the founding of a vibrant petrochemical sector. In addition, it
will also act as an import substitution for fertilizers used in the
agriculture sector. In terms of production, fertilizers made in
Senegal are mostly phosphorous based and also agricultural
lime (soil additive rich in calcium carbonate) made from chalk.
The reason being, Senegal has big reserves of phosphate
and limestones, the two feedstocks for these chemicals. The
majority of imports of fertilizer is in the form of Urea, Potassium
Chloride, and Ammonium nitrate on one side (71% of fertilizer
import) and chemical fertilizers containing the two fertilizing
elements of Nitrogen and Potassium (NK) on the other side
(18% of fertilizer import). The latter type is used as fertilizer for
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the agriculture sector or re-exported in neighboring countries
to serve the same purpose. The former imported product is
used as an intermediate for the formulation of mostly Nitrogen-
based fertilizers (NPK) for mostly the export market. Senegal
exports most of its Nitrogen-based fertilizers to Mali (c.98%),
and the rest is exported to Gambia, United Kingdom, Guinea,
Georgia, Saudi Arabia, and Céte d'lvoire.*!

Industries Chimiques du Senegal (ICS) is the main player of
the fertilizer value chain in Senegal. ICS is responsible for the
overwhelming majority of intermediate formulation and import
and most of the local formulation of finished synthetic fertilizer
and its final export. ICS is the largest producer of phosphate
fertilizer products in Sub-Saharan Africa. The company began
mining of phosphate rock in 1960 and production of phosphoric
acid in 1984. ICS is the largest industrial complex in Senegal
and consists of three sites. The mine site is located 100 km
from the capital of Dakar and has extensive reserves of high-
quality phosphate ore. The phosphoric acid plants are located
in Darou and have a production capacity of 600,000 tons per
year. The downstream fertilizer plant is located in Mbao, which
is close to Dakar. The fertilizer plant can produce 250,000 tons
per year of Diammonium Phosphate (DAP) and NPK products.
ICS has an integrated logistics, including access to the railway
system, its fleet of locomotives and wagons, and a dedicated
berth at Dakar port. ICS exports the majority of its phosphoric
acid (97% of all phosphoric acid export at USS333 million
in 2019) to India, while it sells its fertilizer products in West
Africa and international markets, mostly in Mali, Gambia, and
the United Kingdom. ICS employs over 1,600 people. Indorama
(one of Asia's leading chemical holding company based in
Singapore) acquired ICS in 2014.

Figure 14: Fertilizer Formulation Value Chain at ICS
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The secondary players of the fertilizer value chain are
the Societe Senegalaise Des Phosphates De Thies, Louis
Drefus Commodities, Felmagro and SEDAB Sarl (Sahélienne
d'entreprise de distribution en agrobusiness).

Investment Regimes (Industry-Specific
Programs/Economic Development Strategies)

Senegal does not have an investment regime especially
geared towards developing the petrochemical value chain in
the country. It rather has two overarching policies that guide
foreign direct investments (FDI) into the country and public
investments, especially for big infrastructure projects. The
former is centered around the 'Code des Investissements'+
(CDI), while the latter is through a long-term development
program called the 'Plan Senegal Emergent’ (PSE) or
Emerging Senegal Plan (ESP).

The CDI through ‘the code general des impots'“ aims to
attract investment into the country by offering to potential
investors, who invest at least US$200,000*° to start or
extend a job/value-added creating activity, usual guarantees,
and customs, fiscal and social incentives. The guarantees
are in the form of property protection, unrestricted foreign
currency availability and transactions, unlimited transfer
of capital and profits, unlimited access to raw materials
and intermediate goods, equal treatment with other local
companies when it comes to access to markets and projects
whether private or public and all usual company rights,
freedoms and obligations. The incentives of the CDI are in
the form of employer contributions (5 to 8 years depending
on the number of jobs created), up to 5 years of tax breaks,
no custom payment on import of inputs.
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41. UN Comtrade
42. UN Comtrade

43. http://www.douanes.sn/sites/default/files/fichiers/code_des_investissements.pdf
44, http://www.impotsetdomaines.gouv.sn/sites/default/files/documentations/cgi2013.pdf

45, Based on exchange rate of USS1 = XOF 500
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Unlike previous Senegalese national development plans (NDPs),
which were centered around poverty reduction, the ESP* aims
to be more of an economic development plan and reach market
emergence by 2035. The ESP now constitutes the reference for
economic, social policy, and infrastructure needs in the medium
and long term. It has a built-in Priority Action Plan (PAP) that
identified the most impactful infrastructure projects that
would create economic value add, employment, and increase
productivity especially in the second sector of the economy.
Among the most pressing binding constraints identified by the
PAP are the need to create energy in quantity and quality that
would boost industrial output and transport.

Even though no specific investment regime or incentive
structure is in place to promote the development of the
petrochemical value chain, the presence of the CDI and the ESP
already covers the enabling environment needed to stimulate
the industry in the country.

In terms of industry-specific programs, RGS S.A. (Réseau
Gazier du Sénégal) is a future gas pipeline project to transport
the gas from production sites to areas of utilization (power
plants, industries, domestic gas, etc.). RGS was set up between
the Senegalese sovereign wealth fund (Fonsis), the national
oil company (Petrosen), and the national electric company

(Senelec) with a strategic objective to develop manufacturing
industries in the country by lowering the cost of electricity. RGS
offers an opportunity to develop a natural gas to ammonia plant
in the country as shown in Figure 11.

4.2.5. Challenges and Opportunities

Senegalese footprint in the Petrochemicals GVC is very
limited for three reasons. First, unlike most of its country
peers, Senegal is not an oil and gas producer. As this report
explains, the first activities of the petrochemicals GVC, mainly
the production/extraction and the primary processing steps,
are weakly integrated. In other terms, oil majors are also
responsible for primary processing. Therefore, having access
to abundant and efficient feedstocks is crucial to participating
in these activities, and justifying the high investment costs
required to establish primary processing capacity. Since further
processing of crude oil into petrochemical products (cracking
and refining activities) requires large investments without the
presence of feedstocks and local end industries such as the
automotive or the electronics industry, building up capacities
for increased formulation processes should be considered,
especially since many of the locally consumed petrochemical
products, such as plastic packaging, fertilizers, and detergents

46. https://www.sec.gouv.sn/sites/default/files/Plan%20Senegal%20Emergent_0.pdf
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are currently being imported. Today, there are many local
companies in secondary processing, usually, subsidiaries of
lead firms. Besides, the recent discoveries*’ of oil and natural
gas reserves and the presence of an established refinery,
Société Africaine de Raffinage (SAR), bring opportunities for
Senegal's petrochemical industry to expand further upstream
in the medium to long-term.

Second, the petrochemical business model is capital intensive,
especially the first value chain steps which are usually
performed by the same lead firms and require big investments
that can only be justified with strong and abundant end-
market demand. Senegal is a developing country with a small
population of ~16 million inhabitants and does not have the
required end industry demand to fulfill the required economies
of scale to make upstream petrochemical activities viable.
A path identified to create the required industry demand is to
gear the industry more towards the regional (ECOWAS) and
African markets. Due to the advantageous position of being
the continent's most western country with sea access, more
and more companies use Senegal's capital Dakar as their
African hub for providing products and services to the rest of
francophone Africa. The African Continental Free Trade Area
(AfCFTA) offers a bigger opportunity to leverage the demand at
the continent level with a population of 1.2 billion people. Africa
as a continent has a detergent (HS 3402, 3822, 2915, 3302,
3507) trade deficit of ~USS3.5 billions. 49 out of 54 African
countries have fertilizer and ammonia trade deficit. Only north
African countries of Egypt, Morocco, Algeria, Libya, and Tunisia
have a trade surplus for fertilizers; and Egypt, Kenya, Algeria,
Libya, and Mauritania have a trade surplus for Ammonia. Inter-
African ammonia trade has been very small over the past 10
years with a value of less than USS10 million in 2019, These
trade deficits have increased over the years and provide an
opportunity to market the Senegalese detergents and fertilizers
within the African continent.

Third, there is a massive infrastructure gap in the development
of petrochemicals. This is especially the case for the energy
sector. With USS0.17 per kWh energy prices are among the
highest in Africa despite government subsidies leading to fixed
pricing since 2017.4 % Prices are expected to remain high in
the short term. For instance, the average and median energy
prices for the 10 biggest ammonia exporter is USS0.08 per
kWh®', which is 127% higher than business electricity prices
in Senegal. The Senegalese government has undertaken

4.2 Establishing a Vibrant Petrochemical Industryin Senegal

considerable steps to diversify its energy mix with renewables
(especially solar and wind energy) to decrease dependencies
and supply. Reliable and cheap energy access will be a key
prerequisite for fostering a future petrochemical industry in
Senegal.

4.2.6. Recommendations to the
Government of Senegal

This preliminary study shows that a stage by stage analysis
of value addition from raw materials to sales can help
identify specific interventions for Senegal's upgrading in the
Petrochemical GVC.

This initial analysis identifies that in Petrochemicals, Senegal
can add more value to the production process by focusing
on first addressing the bottlenecks that would preclude
the efficient development of oil and gas transformation
into petrochemicals, which are mainly infrastructure base.
Therefore, our first recommendation is for Senegal to develop
its energy and transport infrastructure to bring their costs down
to a competitive level on par with other petrochemical producing
countries, as the production of petrochemicals especially
fertilizers is very energy-intensive. Any competitiveness yield on
the capacity of the country to produce enough reliable electricity
at a reasonable cost. This will not only help the production
of petrochemicals but will also help to build the portfolio of
petrochemical production in the country. Therefore, our second
recommendation is to look at the African market as a whole to
increase end industries demand, mainly fertilizer and detergent
end-industries to stimulate demand for petrochemical
formulation in the country. Therefore, the infrastructure
upgrading from the ESP should aim to utilize locally formulated
petrochemicals so that both recommendations can go hand in
hand with the development of the local petrochemical industry.
A winning combination of stable politics and economic reforms
could enhance Senegal's appeal to (foreign) investors, by
removing former gaps in infrastructure and energy. Our third
recommendation is to utilize the future RGS to attract ammonia
production in the country. This could be in the form of a joint
venture between an Ammonia lead firm and two Senegalese
champions: SAR and ICS.

These recommendations can be substantiated with a detailed
on the ground GVC analysis by meeting industry stakeholders
from the public and private sectors.

47. Reuters, 2019

48. Data in this paragraph calculated using UN Comtrade data
49. Global Petrol Prices, 2020

50. International Monetary Fund, 2019

51. Calculated using data from https://www.globalpetrolprices.com/electricity_prices/
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