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Agriculture and infrastructure to
drive demand for plastic pipes in India

culture and chemical sectors are expected to pro- The P.VC p lastlc'plpes market is hkely {0
pel the demand for plastic pipes in India by mani- ~ €Xperience the highest growth, supported by
fold, thus offering new opportunities for manufacturers,  growing demand from sectors such as water

according to a new report of Lucintel. supply; agriculture, etc, says a Lucintel report

Potable water supply, wastewater treatment, agri-

The Indian plastic pipe market is forecast to grow at a CAGR of 10.4 percent from 2016 to 2021. The major growth
drivers for this market are the growth of government infrastructural spending, increasing residential and commer-
cial construction, industrial production, irrigation sector, and replacement of aging pipelines.

Polyvinyl chloride (PVC), polyethylene (PE) and polypropylene (PP) are the major raw materials used to manufac-
ture pipe. As per the report, the PVC plastic pipes market is likely to experience the highest growth during 2016-2021,
supported by growing demand in the potable water, wastewater supply and agriculture sector. Lucintel predicts
that the agriculture and wastewater applications are expected to show above average growth during this period.

Within the Indian plastic pipe market, agriculture sector is expected to remain the largest application. The growth
of residential and commerecial construction and the growth in infrastructure development especially in the agricul-
ture sector in the country are expected to spur growth for this segment over the coming years.

According to the report, emerging trends, which have a direct impact on the dynamics of the market, are the usage
of anti-microbial plastic pipes to improve hygiene, consumption of CPVC (chlorinated polyvinyl chloride) piping
system in various applications of plastic pipes, and increasing consumption of multilayer plastic pipe in gas distri-
bution in the Indian plastic pipe market.
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This vertical farm in Newark,
New Jersey, could be the key to
solving some of agriculture's biggest problems

o AeroFarms is a vertical-farming company based in Newark, New Jersey, that grows plants without sun or

soil — and uses less water.

o The process helps alleviate concerns around water usage, spoilage, and food safety.

o AeroFarms works with Dell Technologies to collect and analyze data that helps inform growing tech-

niques.

A sustainable agricultural operation is vital to society. It
not only provides a food source, but it also plays a pivotal
role in the economy. But there are downsides to the cur-
rent farming methods. For example, 70% of the world's
freshwater supply is used in agriculture, and, even more
alarmingly, agriculture is one of the top causes of water
contamination.

But what if you could farm with less water and without
soil — or even without the sun? That's exactly what Aer-
oFarms, a vertical-farming company with global head-
quarters in Newark, New Jersey, has been doing for
more than a decade. And it could very well be the future
of agriculture.

AeroFarms uses aeroponics, substituting LED lights for
sun and a special cloth for soil, and misting water and
nutrients at the root structure. This method uses up to
95% less water than traditional farming and requires no

pesticides, herbicides, or fungicides. It reduces growing
time significantly, to about two weeks instead of 30 to 40
days.

Another pain point that AeroFarms is trying to solve for
is spoilage. David Rosenberg, the cofounder and CEO,
says that, typically, 60% of what comes off the farm in
the leafy-greens category — AeroFarms' main focus —is
never consumed because it gets spoiled along the sup-
ply chain. The genesis for AeroFarms was, in part, about
bringing farms to local communities to shorten the sup-
ply chain and reduce inefficiencies along the way.

"At its essence, vertical farming enables local food pro-
duction at scale,” he says. And certainly making food
available locally is another goal for the company, evi-
denced by its headquarters being in Newark, an urban
area where fresh vegetables are sometimes difficult to
find.

Association of PVC Pipe & Fitting Producers 03
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Technology and science come together

AeroFarms' method of growing is rooted in science, of course, but bolstered by technology. For the past year, the
company has been working with Dell Technologies to help AeroFarms' research teams collect and analyze data
that informs growing techniques.

For example, data shows that changing the lighting around a plant can alter the vitamin content in that plant. So
the team can then determine the type of light needed to increase vitamin C content, or how to control the growing
environment to optimize for taste, texture, and color. It could mean a more peppery arugula or a sweeter kale.

"Dell Technologies brings a huge amount of value to what we do on a daily basis by making interconnected de-
vices that process data in real time," April Agee Carroll, a VP of research and development at AeroFarms, says. "It
helps us understand what is going on with our plants, with our environment, synergistically bringing it all together
into one big data package. That's the next generation of farming."

The idea of a fully controlled farm like AeroFarms could influence agriculture worldwide, Rosenberg says, be-
cause it eliminates most concerns about food safety. "Whether it's soil contamination or water contamination,
they're buffered from those issues," he says. "And they know they have not only pesticide-free food, but what we
think is the safest food in the world."

AeroFarms has grown about 200 plants in 2018 alone, ranging from pak choi to kale to arugula. And while there
are serious ambitions for growth, the team's mission goes beyond just that.

"We feel we could grow anything, but it doesn't mean we grow everything," Rosenberg says. "We focus on where
we could have an economic impact and provide value to society and to the planet.”

Association of PVC Pipe & Fitting Producers 04
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Hydroponics Market Size

The Global Hydroponics Market has been estimated to cross USD 21203.5 million in 2016. The market is
expected to register a CAGR of 6.5% during the forecast period, 2018 to 2023. Europe is traditionally the

largest market that is implementing advanced techniques in hydroponics. Asia-Pacific forms the second
largest market for hydroponics, which is expected to grow at a steady pace during the forecast period.

Global Hydroponics Market - Growing Emphasis on food security
driving the market

Global population is increasing exponentially, and with nearly 200,000 people getting added to the popula-
tion, the world food demand is increasing. It is expected that by 2030, the per-capita farmland availability
will decrease to 1800m2, from an area that was 2,200m?2 in 2005. Adding to this, crop pests are causing
10-16% of global crop losses annually, making the situation worse. To attain self-sufficiency in food, hy-
droponics provides an effective solution. The technology uses the space efficiently and produces higher
yields in comparison to traditional agricultural techniques. Along with increased profits from improved
yields, the growing demand for exotic, salad crops and increasing need for global food security is expected
to drive the market upwards.

Global Hydroponics Market - Segmentation by Type

By type, the global hydroponics market is segmented into the aggregate hydroponic system, liquid hy-
droponic system, and others. While aggregate hydroponics systems lead the market with a larger share,
the demand for the liquid system is set to rise faster, given the continuous technological innovations. The
aggregate hydroponic system has the largest market share of 82.6%. Moreover, the market is expected to
witness faster growth in case of liquid hydroponics system, which is expected to register a CAGR of 10.8%.
Among aggregate hydroponics, a closed system would grow at a faster pace, given the increasing scope of
product and system innovations.

Association of PVC Pipe & Fitting Producers 05
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Global Hydroponics Market - Segmentation by Crop Type

By crop type, the global hydroponics market includes products, such as tomato, cucurbits, lettuce & leafy
vegetables, peppers, and other food crops. Tomato forms the largest market segment and it accounts for
30.4% share of the global market, during 2018. As the consumers are becoming increasingly aware of the
superiority of quality in greenhouse-grown vegetables, the demand for hydroponics culture is rising in
Europe and Asia-Pacific. Hydroponics crop production is expected to be more in tomatoes, lettuce and
other leafy vegetables.

Hydroponics Market - Segmentation by Geography

Europe is traditionally the largest market that is implementing advanced hydroponics techniques in
smart greenhouse horticulture. The matured European market demand is led by countries, such as the
Netherlands, Spain, and France. The Netherlands is the largest producer of hydroponic crops and is ex-
pected to maintain the lead for the next 10 years. All the major vegetable and fruit crops are grown using
hydroponics in European countries.
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PVC Reuse: The Seed

of Urban Agriculture
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How to Start PVC Pipe

Manufacturing Business in India

PVC stands for Polyvinyl-chloride. PVC pipe Manufacturing is used majorly in irriga-
tion and construction industry; they are extremely good conduits for electrical con-
duction and are also used for various household and industrial activities.

Pipes are made of different materials like cast iron, stainless steel, cement, plastic, and
wood. However, it is the PVC pipes that are preferred nowadays because of the nature
of the material. The advantages of using PVC pipes are:-

1. PVC material pipes are lightweight as compared to the cast iron pipes and pipes
made of cement. Hence they are easy to install and use; as well as it involves the low-
er cost of transportation.

2. The PVC pipes are not affected by acids, alkaline or electrolytic reactions. Com-
pared to pipes made of stainless steel or other materials, the PVC pipes are depend-
able and do not corrode at any cost — they are unaffected even with water.

3. They are inflammable.
4. The PVC pipes are highly flexible and break-resistant

5. PVC pipes do not support the unnecessary growth of algae, bacteria or fungus in-
side the pipe.

6. The PVC pipes are able to support well high fluid pressure.

7. Good quality PVC pipes have a lifespan of about 100 years as compared to any oth-
er material.

Association of PVC Pipe & Fitting Producers 09
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What is the Market Potential

of the PVC Pipes in India?

s per forecast, the Indian plastic pipe is expected to grow at a compound
annual growth rate of 14% from 2016 to 2025.

Plastic pipe industry consists of PVC pipes, Polyethylene pipes, Polypropylene
pipes and another type of plastic pipes. In India, PVC pipes are the one that

leads in the way amongst all the others and is poised for a vibrant growth in
the coming years.

With growing government infrastructure projects, residential and commercial
construction projects, industrial production and agricultural projects, growth

is guaranteed in the PVC pipes industry. Another good source of growth is the
potential market for replacement of aging pipes with the modern-day PVC pipes.

Association of PVC Pipe & Fitting Producers 1 0
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What are the Mandatory Government Llcenses and Reglstratlons
Required for Setting up a PVC Pipe Manufacturing unit?

4. GST registration is required for
businesses so that the taxes can be
collected from the customers and
pass on the credit of the taxes; the
business can claim input tax credit
and there is smooth processing of
input tax credit from suppliers and
vendors.

5.Udyog Aadhaar MSME: Udyog Aad-
haar is required to register the busi-
ness as an MSME. There are lots of
benefits to possessing the Udyog Aad-
haar. Starting from subsidies and re-
duced rate of interest, the business is
able to get disputes resolved faster,
collateral-free loans from the banks;
reimbursement of a payment made
for ISO certification, eligible for IPS
subsidy, 50% subsidy for patent reg-
istration and lots more.

6. No objection certification from the
State Pollution control board

Association of PVC Pipe & Fitting Producers
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7. BIS certification - for all domes-
tic manufacturers of PVC pipes, es-
pecially that is related to household
electrical goods, it is essential to
apply for BIS Certification from the
Bureau of Indian Standards. The ap-
plicant needs to submit an applica-
tion with the fees at the nearest BIS
office. In the next step, an evalua-
tion of the factory is carried out by a
BIS officer. The product samples are
tested in the factory and provided
the samples pass the test, the license
is granted within a period of time.

8. Trademark Registration for the
company logo is authorized by the
Controller General of Patents De-
signs and Trademarks, under the
Ministry of Commerce and It allows
the business owner or the trade-
mark owner the right to sue other
parties when infringements occur.
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AWWA Webcast

to Discuss Maximizing PVC Pipes

(DENVER, CO) - Water professionals will learn how to optimize PVC pipe during
the American Water Works Association's (AWWA) webcast "Maximize the Perfor-
mance of Your PVC Pipes" taking place at 1 p.m. EDT, Sept. 17.

pipelines. Utility staff, engineering professionals, contractors and service providers will gain knowledge

of maintenance and installation procedures including handling, locating, restraining methods and op-
tions, and tapping recommendations and equipment. The webcast also will feature a case study from an Ed-
monton, Alberta, utility, and independent evaluations of PVC pipe performance will be reviewed to determine
appropriate uses.

PVC pipe is becoming a popular choice for new and replacement water distribution and transmission

Webcast presenters will include:

o Bob Walker, P.E., Executive Director for Dallas-based
Uni-Bell PVC Pipe Association, who also has been in-
volved in environmental protection and stewardship
for 35 years.

0 Doug Seargeant, P.E., Director of Water Distribution
Construction and Maintenance with EPCOR Water Ser-
vices Inc. in Edmonton, Alberta, Canada.
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Plastic pipes experience growth

in sewer infrastructure market

The global plastic pipes market is benefiting from the growing acceptance

of large diameter plastic pipes in infrastructure applications such as
drainage, sewer and water transmission, says South African Plastic Pipe
Manufacturing Association (Sappma) CEO Jan Venter.

plastic composites are the hybrid compound of wood fibers and thermoplas-
tic resin. The most common method of production is to extrude the materi-
al into the desired shape. It is resistant to rot, moisture and germ infestation.
Moreover, it can be molded into various shapes according to need. In addition,
superior mechanical strength, low maintenance and weight reduction offered
by these products are expected to propel demand for the construction and au-
tomotive industries.
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High-Quality Products

Venter explains that Sappma’s main focus is to cre-
ate consumer confidence within the plastic pipes in-
dustry and to promote the production and the use of
high-quality plastic pipes and pipes systems.

He emphasises that only members that meet Sap-
pma’s strict quality standards are allowed to display
their logo on their pipes, thereby clearly differentiat-
ing quality pipes from substandard productions.

“As an industry, we are committed to doing every-
thing in our power to ensure the future of the plastics
pipe industry through maintaining excellent quality
and adhering to industry standard.”

Challenges

There are issues in the local plastic pipes industry
with plastic pipes manufacturers eager to take short-
cuts and compromise on quality, as well as labour
issues, skills shortages and work ethic as the bhiggest
challenges, says Venter.

He says another challenge facing plastic pipes pro-
ducers is the need for modernising their production
equipment by investing in new machinery for better
efficiency.

However, Venter points out that it is hard to motivate
such a much-needed investment if the demand for the
product is low. “This could have a negative impact on
the entire industry and prevent us from being compet-
itive and in step with international developments.”

He notes that the high cost of electricity in South Afri-
ca has a crippling effect on the plastic pipes industry’s
role-players, and there is a growing concern that elec-
tricity supply could again become an issue if the indus-
trial and mining demand in the country increases.

While there are new markets and opportunities
emerging for the plastic pipes industry, Venter men-
tions that government and decision-makers have to
stop making empty promises when it comes to improv-
ing the country’s water infrastructure.

“We hope the current water crisis that is staring our
nation in the face, will galvanise action at government
level, despite the difficult economic and market con-
ditions facing South Africans, the future also looks op-
timistic for local plastic pipes manufacturers,” Venter
concludes.
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hina's PVC pipe manufacturers, which are among the

industry's biggest users of lead-based additives, are
coming under pressure to phase out the heavy metal in
favour of more environmentally-friendly stabilizers.

Industry estimates say that lead is the stabilizer of choice
in more than 90% of China's PVC pipe applications. But at
a recent industry conference in Xi'an, the country's lead-
ing plastic pipe trade group and some industry compa-
nies were pushing for China to join some other countries
and phase out lead.

The Beijing-based China Plastics Piping Association, for
example, adopted a policy to encourage companies to
eliminate lead by 2015, mirroring a voluntary commit-
ment by the European vinyl industry.

Chinese national standards in 2006 banned lead stabiliz-
ers in PVC pipes used in water supply. But some industry
officials say lead, which damages the brain and nervous
system, is still fairly widely-used in water pipe, in addi-
tion to being used in other applications.

That's because alternatives are more expensive, lead
sometimes performs better and, so far at least, the gov-
ernment has not taken strong action, according to inter-
views at the 2013 International Plastic Pipe Exchange
Conference, held 5-6 September in Xi'an.

One company supplying non-lead stabilizers, Gaoke
Building Materials (Xinyang) Pipe Technology, told the
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China's PVC
pipe makers

under pressure
to give up lead
stabilizers

conference that the move away from lead stabilizers
should speed up after a joint announcement in June by
the Supreme People's Court and the Supreme People's
Procuratorate on criminal prosecution for environ-
mental polluters.

That decision "is a wake-up call to the enterprises that
use heavy metal compounds such as lead and cadmi-
um in the manufacturing process", Xi'an-based Gaoke
said in a paper delivered to the conference. "There-
fore, pushing forward the non-lead manufacturing
process of PVC products becomes an inevitable trend
in this industry."

CPPA last year formally proposed that the PVC pipe
industry stop using lead by 2015, according to Wang
Zhan Jie, secretary general of the group.

He said there's rising concern among the public in
China about lead contamination, and he called it an
"irresistible” trend to eliminate lead in PVC processing.

Wang said the performance of non-lead stabilizers like
calcium zinc and tin have improved greatly in recent
years. Still, he also told the conference that companies
sometimes question whether giving up lead would
make their pipes less stable.

China's PVC pipe industry is not alone in using lead,
particularly in the developing world.

Lead is used in 95% of PVC pipe in India, 86 percent in
the Middle East and Africa, and 61% in South America,
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according to figures from German stabilizer maker Baer-
locher, presented at the conference.

In Europe, by contrast, 29% of all PVC pipe systems use
lead, while in North America, the figure is less than 1%,
because nearly 100% of vinyl pipe systems use tin as a sta-
bilizers, Baerlocher said.

Europe's PVC industry has committed to eliminate lead
by 2015, and has eliminated lead stabilizers in 80% of its
applications, according to Rainer Grasmuck, chairman of
PVC 4 Pipes, a pan-European trade association and an ex-
ecutive at Baerlocher, in an interview at the conference.

In China, however, it's not clear if the industry can meet
the same 2015 commitment.

One PVC pipe maker said it remains common for the wa-
ter supply industry to use lead-based stabilizers in China,
even with the 2006 standards banning them in that appli-
cation.

Deric Lee, business manager for Hongyue Plastic Group, in
Qinhuangdao, Hebei province, said "indeed, a lot" of PVC
water pipe makers in China use lead stabilizers. He said
his company uses calcium-zinc stabilizers and not lead,
and as a result its products are more expensive.

"A lot of customers ask us to produce the pipe with lead
because that can bring the cost lower," said Lee, in an in-
terview at his company's booth at the conference. "Our
price is higher than the competitors but we think we need
to insure a good quality.”

He said the company has regular customers who do not
want them to use lead. The firm, which employs more
than 600 people, has 150 extrusion lines and 150 moulding
machines, and opened its third factory last year, an indi-
cation that the focus on better quality is working, he said.

Industry statistics lend support to the idea that lead is still
used in water supply piping.

Data from the CPPA said that 30% of China's PVC pipe is
used in water supply (not including drainage applica-
tions), but statistics from Baerlocher estimate that 91% of
China's PVC pipe market uses lead stabilizers.

That would suggest that some significant percentage of
water pipes would still be made with lead.

Baerlocher said it sees some momentum in China to move
away from lead, and last year opened a plant in Chang-
zhou making calcium zinc stabilizers, said Grasmuck, who
is the company's head of SBU PVC Additives for Asia and
Americas.

Still, there are challenges, he said: "There is some hesita-
tion to change to calcium zinc —lead is cheaper and easier
to process."

Most of the movement away from lead in Asia's PVC pipe
industry has been in South Korea, Australia and New Zea-
land, and Asia in general remains dominated by lead, said
Udo Anders, technical product manager for Baerlocher:

"There exists ... no real regulations."

Hongyue's Lee agreed, and said there seem to be few if any
negative consequences with authorities for competitors
using lead: "The government didn't say anything."

China's pipe industry wants to move away from lead but
one limitation is a lack of technical skills to efficiently
work with the alternatives, according to Chen Zhi, a re-
search and development engineer with pipe maker Wu-
han Kingbull Economic Development.

The conference was organized by the CPPA, with support
from the Plastics Pipe Institute in the United States, PVC
4 Pipes, the Netherlands-based PE100+Association, the Eu-
ropean Plastic Pipes and Fitting Association and the China
Plastics Processing Industry Association.
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