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ABOUT PRICE HANNA CONSULTANTS

Price Hanna Consultants is a management consulting firm
specializing in the global nonwoven and hygiene
businesses.

AThe principals of Price Hanna have more  than 35 years
of combined consulting experience and a deep
background in all key functional business areas derived
from senior and executive management roles and
consulting with leading nonwoven and woven fabric,
fibers and related raw materials businesses worldwide.

AOur practice spans all levels of the value chain for
disposable and durable nonwovens and materials in
proprietary, non - conflicting projects.
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RELEVANT SUBSCRIPTION REPORTS

A Spunbonded and Spunmelt Nonwoven
Polypropylene World Capacities, Supply/Demand
and Manufacturing Economics 2013, 2018 & 2023

i To be published in December 2018

A Global Outlook for Hygiene Absorbent Products
and Key Raw Materials in 2017, 2018 and 2023

i To be published in February 2019
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INTRODUCTION

Demand for soft nonwovens used in baby diapers
and fem care pads is driving innovation in global
markets.

A Developments in nonwoven technology, raw
materials and products.

A Nearly all nonwoven technologies are impacted:
A Spunlaid PP

A Air- Through Bonded (ATB)

A Spunlaced
A Composites
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THE EVOLUTION OF SOFT NONWOVENS

The defi niti on of osoftodo non
a osil ko |i ke feel to high |
feel.

A This appearance and feel is created by nonwoven
surface patterns that rese
high loft and high  defintion 3D forms.

A These nonwovens contain bicomponent fibers
which create softness but not |oft.

ATo now be considered oO0sof't
be lofty, resilient and have a cloth like, smooth
and/or silk feel.
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THE COST OF SOFT NONWOVENS

The cost of soft nonwovens is not inexpensive.

A High loft nonwovens made on air - through or
spunlaced nonwoven technology using
bicomponent polyolefin, polyester and/or
natural fibers typically cost 15% - 25% more than
spunlaid polypropylene nonwovens made w/o
bicomponent fiber.

A The use of soft nonwovens is, therefore,
reserved for premium baby diapers and fem care
pads.
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MARKET PENETRATION OF SOFT NONWOVENS

The largest global market for production and use of
soft nonwovens is in China, Japan and other selected
countries in the Asia - Pacific region.

A Culture and restrictive birth policies have led to
consumers in these markets to prefer to buy
premium products for infants and young children.

A The second largest market for soft nonwovens is
within selected parts of Europe.

A Demand in the U.S. is far less than in Asia and less
than in Europe.
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SPUNLAID PP DEMAND DEVELOPMENTS

The growing use of soft nonwovens in premium
diapers has slowed demand growth for spunlaid
nonwovens and driven technology advancement to
achieve the abllity to produce high loft nonwovens.

Overall demand for spunlaid PP in hygiene continues
to grow but at lower rates than otherwise possible.

A The growing Al market, where spunlaid enjoys
good demand growth, offsets market gains by
ATB & spunlaced nonwovens in baby diapers and
pads.

PrICE HANNA
CONSULTANTS



SPUNLAID PP DEAMAND DEVELOPMENTS

Despite growing demand for high loft nonwovens
used in premium diapers and pads, the use of PP
spunlaid nonwovens used in the total hygiene market
IS much greater than that of air - through and
spunlaced nonwovens.
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RELATIVE SIZE OF GLOBAL DEMAND FOR SPUNLAID,
AIR-THROUGH & SPUNLACED NONWOVENS IN HYGIENE

2018
: Air - Through
ngh ‘ Spunlaid
Annual
Growth/Yr
Spunlaced
Low ‘

Sqguare Meters

A Spunlaid usage dwarfs that of ATB and spunlaced.
A YoY Growth is high for ATB/Yr drawing attention
from SB producers
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SPUNLAID PP SUPPLY DEVELOPMENTS

Nearly all PP Spunlaid nonwoven capacity installed
across the world in the last several years has bico
extrusion capability.

A Much of this capacity was also installed with
osi de by sided bico extrus
provides for production of fibers which lay over
one another to create moderate surface loft.
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SPUNLAID PP SUPPLY DEVELOPMENTS

Much of this bico capacity was under utilized for
much of the time after machine commissioning.

A The under utilization of that spunlaid bico
capacity is no longer the case, particularly for
that in Asia. Supply of bicomponent spunlaid
nonwovens Is routinely required for even
commodity diaper grades in Asia.

Although bicomponent spunlaid capacity is plentiful
throughout the world, it is incapable of making the

surface loft demanded for premium grade diapers.

A New spunlaid technology is needed.
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SPUNLAID PP TECHNOLOGY DEVELOPMENTS

Several incremental advances had been realized to
Increase spunlaid surface |oft.

A Several producers have developed proprietary
calendar patterns which provide high loft, high
definition 3D surfaces.

AReifenhauser oOhot knifed t
used withside -by-si de Dbi co extrus.i
fi ber once I n contact with
surface. This action creates a higher loft fiber.

Neither of these techniques equals the surface loft of
either air - through or spunlaced nonwovens.
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SPUNLAID PP TECHNOLOGY DEVELOPMENTS

Valmet, a producer of air - through bonding
machines, is actively marketing their units to
spunlaid producers who are seeking to produce high
loft spunlaid nonwovens.

A Two lines have been sold in Asia and will be
Installed soon. One of these lines was sold to
Dalian Ruiguang in China and the other to Ashai
In Japan.

This technology may result in a breakthrough to
achieve high loft in spunlaid nonwovens.
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SPUNLAID PP TECHNOLOGY DEVELOPMENTS

Mitsui Japan will commission in October 2018 a new
15,000 TPY line at its plant in Nagoya and a 6,000
TPY line at Surex.

A The line in Nagoya is equipped with newly
developed proprietary technology which will
allow the manufacture of spunbonded
nonwovens with osuperior e

A The line in Surex will be capable of
manufacturing spunbonded nonwovens with
both oOsuperior elasticity
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SPUNLAID PP RAW MATERIAL DEVELOPMENTS

Newly developed polypropylene resin for extrusion
of fine spunbonded fibers promises to lower the cost
of manufacture of spunmelt nonwovens and improve
softness.

A By extruding finer spunbonded fibers with this
newly developed resin, the hydro head barrier
properties of a traditional SMS PP nonwoven
remain, despite reducing or removing the melt
blown nonwoven layer.

A By eliminating or reducing the weight of the melt

blown layer, the basis weight of the total
nonwoven is reduced. This lowers cost and
Improves the softness of the fabric.
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CARDED AIR-THROUGH BONDED NONWOVEN
DEMAND DEVELOPMENTS

The use of air - through bonded (ATB) nonwovens
continues to grow 2x faster than total demand for
spunlaid nonwovens used in both premium and non
premium baby diapers in Asia.

A Demand in Europe for ATB nonwovens used in
premium diapers and pads is growing faster
than total market demand for spunlaid
nonwovens used in this category.

A Demand in the U.S. for ATB nonwovens in this

category is growing slightly faster than the
market as a whole.
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CARDED AIR-THROUGH BONDED NONWOVEN
DEMAND DEVELOPMENTS

Demand growth for ATB nonwovens in Europe and
the U.S. Is hampered by high disposable nonwoven
market penetration, low birth rates and consumer

resistance to pay for the cost of ATB made diapers.
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CARDED AIR-THROUGH BONDED DEMAND

High

Demand
Growth
%I/Yr

Low

GLOBAL MARKET POSITION

2018
@

Asia Greater Europe  North America

A Highest ATB demand in Asia followed by Greater Europe and

NA/U.S.

A Greater Europe capacity is expanding well ahead of demand
A ATB demand growing in North America but usage is well

below that of Asia and Greater Europe

PRrRICE HANNA
CONSULTANTS



CARDED AIR-THROUGH BONDED NONWOVEN
DEMAND DEVELOPMENTS - COMPOSITES

There is growing demand for composite structures
using ATB nonwoven components in Asia.

A In China, five layer composite cores for premium
fluffless diapers are now being produced.

The material compositions vary but ATB NW
play a significant role as shown in the following
composite structures:

AL/SAP/ATB/SAP/AL
or
ATB/SAP/ATB/SAP/ATB
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CARDED AIR-THROUGH BONDED NONWOVEN
SUPPLY DEVELOPMENTS

In Asia, ATB capacity is growing somewhat faster
than demand resulting in oversupply.

A Line capacities in the region vary. Most lines are
narrow width and have a capacity of ~1,200 TPY.
Such lines lend themselves to small specialized
production runs common in the region. Most of
these lines are Chinese technology.

A JINC FiberVisions (Thailand, Japan) and Fitesa
(China) have line capacities of ~ 10,000 TPY
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CARDED AIR-THROUGH BONDED NONWOVEN
SUPPLY DEVELOPMENTS

There Is a high degree of product specialization in
Asia. This includes production of small lots, the

use of a variety of raw material types and fabric
perforation.

PrICE HANNA
CONSULTANTS



CARDED AIR-THROUGH BONDED NONWOVEN
SUPPLY DEVELOPMENTS

In Europe, existing capacity is well ahead of
demand. Oversupply exists while new capacity
continues to be installed. Typical new line capacity
IS on the order of 10,000 TPY.

A Significant new capacity has and continues to be
Installed in Turkey. Production in Turkey
supplies Southern and Eastern Europe, the
Middle East, Iran and selected countries in
Southern Asia.

A New capacity has been recently installed in
Northern Europe to achieve strategic positioning.
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CARDED AIR-THROUGH BONDED NONWOVEN
SUPPLY DEVELOPMENTS

In the U.S., demand is growing slower than in Asia
and Europe.

The U.S. has a significant amount of capacity in

place that can produce either thermal bonded or

air - through bonded nonwovens. In one case,

existing capacity can produce either air - through or
resin bonded capacity. T hi
to produce either of these products. Typical new

line capacity is on the order of 8,000 to 10,000

TPY.

A A recent new ATB line installation in the U.S. will
satisfy growing U.S. demand in the near term.
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CARDED AIR-THROUGH BONDED TECHNOLOGY
DEVELOPMENTS

In selected new line installations across the world,
lines equipped with wide width cards achieve

higher line capacity.

A Some line installations also are made with
multiple cards to allow simultaneous processing
of dissimilar staple fiber.

A Lower basis weights can be realized on new
carding technology provided by selected
providers.

Most new line installations include spooling
capability.
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CARDED AIR-THROUGH BONDED NONWOVEN
RAW MATERIAL DEVELOPMENTS

Alir - through bonded NW producers use a variety of
bico polyolefin and polyester fibers.

A Given the growing demand for ATB NW, in Asia,
Europe and the U.S,, fiber producers in these
regions have, or will soon realize, full capacity
utilization. New capacity has already been
announced or Is suspected soon.

In Asia, bamboo and cotton fibers are also being
utilized in ATB manufacture.
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Demand for spunlaced nonwovens in diapers and
fem care pads is directly related to the replacement
of spunbonded PP as the topsheet in ADL.

A Spunlaced nonwovens have made small advances
to replace spunbonded PP in diaper topsheet and
backsheet but overall demand remains small.
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