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Madagascar Brief 2017 — The African Seed Access Index

INTRODUCTION

A competitive seed sector is key to ensuring timely availa-
bility of high quality seeds of improved, appropriate varie-
ties at affordable prices for smallholder farmers in Mada-
gascar. This country brief summarizes the key findings of
The African Seed Access Index (TASAI) study conducted in
2016/17 to appraise the structure and economic perfor-
mance of Madagascar’s seed sector. With a focus on four
grain crops important to food security in Madagascar —
rice, maize, beans, and groundnut — the study evaluates
the enabling environment for a vibrant formal seed sector.
Cultivation of these four crops covers about 37% of the
country’s arable land, and these crops contribute to 60% of
the population’s daily calorie intake (FAOSTAT, 2017). The
study covers 20 indicators divided into the following cate-
gories: Research and Development, Industry Competitive-
ness, Seed Policy and Regulations, Institutional Support,
and Service to Smallholder Farmers. Appendix 1 summa-
rizes all 20 indicators and compares Madagascar with 12
other countries where similar studies were conducted. TA-
SAl seeks to encourage public policymakers and develop-
ment agencies to create and maintain enabling environ-
ments that will accelerate the development of competitive
formal seed systems serving smallholder farmers.

Overview

Like most other African countries, the seed industry in
Madagascar consists of two systems: the informal sector

Table 1: Role of key players in Madagascar’s formal seed sector

and the formal sector. This policy brief focuses almost ex-
clusively on the formal seed sector.

The informal sector broadly refers to the system where
farmers produce, obtain, maintain, and distribute seed re-
sources from one growing season to the next (FAO, 1998).
Due to limited exposure, low availability of most varieties,
inability to purchase seeds, limited access to agro-dealers,
or other reasons, most smallholder farmers in Madagascar
still rely on the informal seed sector. Standards in the infor-
mal seed sector are not monitored or controlled by govern-
ment policies and regulations; rather, they are guided by
indigenous knowledge and standards, and by social struc-
tures. The colloquial nature of transactions means that
there is scant performance data on the informal sector.

The formal sector focuses on breeding and evaluating im-
proved varieties, and producing and selling certified seed.
The seed is certified by the Official National Agency for
Seed Control (ANCOS). Seed production is conducted by
several categories of seed producers including seed com-
panies, parastatals, seed producer groups, seed co-opera-
tives, and individual seed producers. The utilization rate for
certified seed in Madagascar is low. As shown in Table 1,
Madagascar’s formal seed sector comprises numerous in-
stitutions including government and private sector (mostly
local seed producers and agro-dealers). The seed associa-
tion, AMPROSEM is not very active in seed sector issues,
and most of the seed producers are not members.

ROLE KEY PLAYERS

‘Research and breeding

Variety release and regulation CONASEM, ANCOS

FOFIFA, FIFAMANOR, CIRAD, Africa Rice, ECABREN, JICA

‘Seed production and processing Seed producers, seed companies, seed cooperatives, CMS, GPS

Education, training, and extension Ministry of Agriculture, NGOs

‘Distribution and sales Seed producers, Agro-dealers

Key acronyms: AMPROSEM — Malagasy Association for Seed and Plant Professionals; ANCOS — Official National Agency for the Control of Seeds and Seedlings;
CIRAD - French Agricultural Research Centre for International Development; CMS — Center for Seed Multiplication; CNEV — National Catalog of Species and
Varieties; COMESA — Common Market for Eastern and Southern Africa; CONASEM — National Council on Seeds; ECABREN — East and Central African Bean
Research Network; FIFAMANOR - Fiompiana sy Fambolena Malagasy Norveziana; FOFIFA- Foibem-Pirenena momba ny Fikarohana ampiharina amin'ny Fam-
pandrosoana ny eny Ambanivohitra; JICA — Japan International Cooperation Agency; REVSM - Register of Species and Varieties cultivated in the South of
Madagascar; SADC — Southern African Development Community; SNSR — National Strategy for Rice Seed development.
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RESEARCH AND DEVELOPMENT

Number of active breeders

Madagascar currently has 29 active breeders for the four
priority crops of rice, maize, beans, and groundnut. Most
of the breeders (24 of 29) are based at public agricultural
research institutions — Fiompiana sy Fambolena Mala-
gasy Norveziana (FIFAMANOR) and Foibe Fikarohana
Ampiharina ho Fampandrosoana ny any Ambanivohitra
(FOFIFA). The remaining five breeders work in the private
sector. Most of the breeders (21 of 29) focus on rice; two
breeders work on maize, while beans and groundnut have
three breeders each.

Many of the current breeders are close to retirement, and
efforts to train new breeders are heavily focused on rice.
Africa Rice is currently training 20 breeders, most of
whom are attached to FOFIFA and concentrated in urban
areas. Some rice breeders will be sent to China for train-
ing on breeding hybrid rice. Rice breeding efforts are also
supported by the French Agricultural Research Centre for
International Development (CIRAD), and the Japanese
and Chinese governments.

On average, seed producers’? satisfaction with the num-
ber of active breeders is good (70%). Despite the low
number of maize, beans, and groundnut breeders, seed
producers rate their satisfaction as good for each crop:
69% (rice), 66% (maize), 74% (beans), and 73% (ground-
nut).?

Varieties released in the last three years

The National Catalog of Species and Varieties (CNEV) was
last updated in 2008. Information from breeders and the
National Council on Seeds (CONASEM) reveals that there
were 13 variety releases for the four crops between 2014
and 2016, all of which were for rice. No new varieties of
maize, beans, and groundnuts were released at the na-
tional level during this period. Figure 1 shows the three-
year moving average of variety releases by CNEV since
2002. However, this does not present the complete pic-
ture of access to certified seed for farmers in Madagascar,
for two reasons. Firstly, many varieties were produced
and certified by CONASEM but not registered on CNEV.
Secondly, many varieties are released and registered in
the regional catalogue, called the Register of species and

LThis brief uses the terms “seed producers” to refer to all categories of en-

terprises that produce certified seed.
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varieties cultivated in the South of Madagascar (REVSM),
but not on CNEV. Between 2014 and 2016, 61 varieties of
rice were produced and certified, but not registered on
CNEV. In addition, five rice varieties were released in
REVSM, but not on CNEV. For maize, three varieties were
produced and certified, but not released on CEV. For
beans, eight varieties were produced and certified, and
three varieties were released in REVSM, but not CNEV.
There are no groundnut varieties in CNEV.

These disparities show a significant disconnect at two lev-
els: i) between variety release and registration at the re-
gional and national levels, and ii) between production and
certification of seed, and the recommendation of certi-
fied seed for registration in CNEV.
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Figure 1: Number of varieties released in Madagascar (three-year
moving average)

Availability of foundation seed

On average, seed producers rate their satisfaction with
the availability of foundation seed for all four crops as
good (60%). The highest satisfaction rate was reported for
beans (63%), while maize received the lowest rating
(51%). Satisfaction ratings for the availability of founda-
tion seed for rice and groundnut are 62% and 54%, re-
spectively.

The three government parastatal institutions — FOFIFA,
FIFAMANOR, and the Centre for Seed Multiplication
(CMS) Sakay are the main sources of foundation seed.
FOFIFA supplies foundation seed to about three-quarters
of the rice seed producers. In addition, variety research
and development is supported by Africa Rice (rice), CIRAD
(rice, maize, groundnut), the Japan International Cooper-
ation Agency (JICA; rice), and the East and Central African
Bean Research Network (ECABREN; beans).

2All scores reported in this brief are based on industry self-reporting of sat-
isfaction ranging from 0% for completely dissatisfied to 100% for completely
satisfied.
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Average age of varieties sold

The average age of varieties on the market for all four
crops is high. They range from 51 years for groundnut to
18 years for beans. The average age of the rice and maize
varieties is 19 years and 24 years, respectively. There is
also considerable variation in the ages of varieties. In the
case of rice, for example, the oldest variety is 84 years old,
while the youngest varieties are less than one year old. All
the maize varieties sold to farmers (and registered on the
CNEV) were released in the 1990s, while three of the four
groundnut varieties were released in the 1950s.

Varieties with climate-smart features

To be classified as climate-smart, a crop variety must
meet at least one of two criteria — early maturity and/or
tolerance to extreme weather conditions, such as
drought, flooding, or frost. Of the 7 rice varieties released
between 2013 and 2015, two had climate-smart charac-
teristics. These two varieties, maintained by FOFIFA, are
early maturing. There were no releases on CNEV for

maize, beans, or groundnut during this period.

To provide a more comprehensive picture of climate-
smart varieties, it is also important to consider whether
varieties that have been produced and certified or recom-
mended by CONASEM for release at the national level
have climate-smart features. In that respect, 8 of 27 new
rice varieties are climate-smart, with the most common
feature being drought tolerance. Most of the maize vari-
eties (4 of 5), and all the four beans and four groundnut
varieties on CNEV are climate-smart. The most common
climate-smart feature for these three crops is early ma-
turity.

INDUSTRY COMPETITIVENESS

Number of active seed companies

At the end of 2016, Madagascar had 157 seed producers.
However, the ANCOS register lists only 39 seed enter-
prises producing 13 crops. Most of the un-registered seed
producers are individual seed growers and seed producer
groups who have neither a fiscal identification number
(FIN), nor a statistical identification number (INSTAT).

Forty-eight seed producers are currently engaged in the
production and/or marketing of seed for at least one of
the four focus crops under the control/inspection of AN-
COS. Though controlled by ANCOS, they are not all on the
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ANCOS register. Of these, 4 are parastatals, 13 are seed
companies, 15 are seed producer groups (GPS), and 16
are either associations, co-operative unions or individual
seed producers.

Of the 48 producers, 41 produce rice, 11 produce maize,
20 produce beans, and 11 produce groundnut. Aggregate
sales for the four crops in 2016 were 1,233 tons (rice), 172
tons (maize), 193 tons (beans), and 22 tons (groundnut).
The volume of seed sales and number of seed producers
clearly show that rice is the most important food crop in
Madagascar.

Market share of top seed companies

Market share is calculated using seed sales, as reported
by seed producers. By crop, the market shares for the top
four producers are: 44% for rice, 94% for maize, 65% for
beans, and 95% for groundnut (fig. 2). The market shares
suggest healthy competition, especially for rice and
beans, which have the highest number of seed producers.
While this may appear to be a positive attribute with re-
gards to market competitiveness, it is important to note
that the volume of sales by each producer is quite low.

100% 6% 5%
80% e 35%
60% -
40% 94% 95%
0
65%
20% 44%
0%
Maize Rice Beans Groundnut

Top 4 companies Other companies

Figure 2: Total market share (%) of top four companies

The Herfindahl-Hirschman Index (HHI) was also used to
quantify industry competitiveness. The index, a sum of
squared market shares, ranges from near zero for perfect
competition, to 10,000 for a pure monopoly. HHI was cal-
culated for all the seed producers, for each crop. The mar-
ket concentration for rice is excellent (783), while the
market concentration is fair for maize (2,272), beans
(2,583), and groundnut (2,816). The market shares of the
top four producers and the HHI results both indicate a
very competitive seed market for rice, and fairly compet-
itive seed markets for maize, beans, and groundnut.
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Market share of government parastatal

Across the four focus crops, four parastatals are involved
in the production of certified seed in Madagascar. Im-
portantly, the parastatals only produce rice and beans:
their combined market share for these two crops is 5.6%
and 10.4%, respectively. It is important to note that three
former CMSs were privatized and produce rice. CMS Sa-
kay, the only remaining CMS yet to be privatized, pro-
duces maize and rice seed, though it did not record any
production in 2016. None of the parastatals produce
groundnut seed.

Length of import/export process for seed

Only one company imports seed for any of the four crops,
and this company imports hybrid maize seed. In addition,
the Malagasy government occasionally imports hybrid
rice from China. The length of the import process is calcu-
lated as the number of days from the time an import per-
mit is applied for, to the time the seed is cleared at the
border. The single company that imported seed in 2016
reported that it takes, on average, 24 days to import seed
into Madagascar, and rated the process as good (73%).

SEED POLICY AND REGULATIONS

Length of variety release process

The length of the variety release process refers to the
time from the application for release of a variety to the
time the variety is released by the relevant authority. In
Madagascar, crop variety release is the mandate of CO-
NASEM.

Between 2014 and 2016, CONASEM only released rice va-
rieties; no maize, beans, or groundnut varieties were re-
leased during this period. Seed producers reported that
the average length of the variety release process for rice
was 43 months. On average, seed producers rate their
satisfaction with the length of the release process for rice
as fair (54%).

Status of seed policy framework

The seed industry in Madagascar is guided by several pol-
icy instruments. The Seed Law (No. 94-038) was passed in
1995. The instrument to enforce this law, called the En-
forcement Decree on Institutions, was passed in 2006.
The National Seed Strategy Document was passed in
2008. Regulations on seed production, control, certifica-
tion and marketing were drafted in 2010, the same year
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that the decree regulating the inclusion of varieties in the
National Catalog of Species and Varieties was passed. AN-
COS was established in 2013. More recently, in 2016, the
National Strategy for the Development of the Rice Seed
Sector (SNSR) in Madagascar was passed.

Madagascar is a signatory to the Common Market for
Eastern and Southern Africa (COMESA) and Southern Af-
rican Development Community (SADC) seed harmoniza-
tion protocols and its seed regulations are currently being
revised to conform with both regional protocols. The re-
visions will address issues such as seed certification, in-
spection, variety release, and seed movement in the re-
gion.

Quality of seed regulations and enforcement

Seed producers are generally satisfied with the quality of
the seed policy and law, rating them as good (65%). How-
ever, most of the seed producers expressed dissatisfac-
tion with the level of enforcement of the laws by govern-
ment, rating their efforts as fair (47%).

There are two main areas of dissatisfaction. The first is at
the stage of registration of seed enterprises, where the
criteria and process for registering seed producers are
rarely followed. As a result, many active seed producers
are not formally registered by ANCOS and do not have ad-
equate capacity to produce certified seed, resultingin low
quality seed on the market. The second area is in seed
marketing. Unqualified seed producers and other seed
agents often secure government contracts to supply cer-
tified seed. These supply contracts often flout the formal
procurement process leading to low quality seed on the
market. These two issues are compounded by the short-
age of financial and human resources at ANCOS. As a re-
sult, competent and experienced seed producers face
market losses, which reduces their confidence in the na-
tion’s seed sector environment.

Adequacy of seed inspectors

ANCOS has a total of 60 seed inspectors distributed across
the 22 regions of Madagascar. Seed inspectors are re-
cruited from both the ANCOS headquarters and the Re-
gional Directorates of Agriculture and Livestock. In March
2017, the Ministry of Agriculture and Livestock (MPAE) —
with support from JICA — trained 20 new seed inspectors
and controllers. The inspectors are in charge of verifying
crop declarations, field inspections, and seed sampling at
harvest time, among other functions.
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On average, seed producers rate their satisfaction with
the adequacy of seed inspection services as good (63%).
Despite the high rating, seed producers reported several
impediments to quality inspection services, including the
small number of seed inspectors, which results in delayed
inspections and disruptions to cropping programs. Field
inspections results are also regularly delayed, especially
during the peak season of July-September, when many
rice seed samples are sent to the seed laboratory at the
same time. Tests are subsequently delayed due to a short-
age of laboratory equipment and personnel.

Efforts to stamp out fake seed

Seed producers indicated that a total of 34 cases of fake
seed sales were reported to them in 2016. This figure is
likely to be an underestimate, as most cases of fake seed
are not officially reported. On average, seed companies
are not satisfied with the government’s efforts to stamp
out fake seed, rating them as poor (37%). According to the
seed companies, the main sources of fake seed are seed
producers and traders who sell seed that has not been in-
spected by ANCOS. The challenge is exacerbated by the
weak enforcement of seed law and regulations. Although
the laws stipulate the penalties for the production and
marketing of fake seed, ANCOS does not have the capac-
ity to effectively police seed sales.

Use of smart subsidies

In 2016, the Malagasy government purchased and distrib-
uted 1,962 tons of emergency relief seed to farmers.
Most of the seed distributed was rice. After purchase, the
Ministry deposits the seed at the different Regional Direc-
torates and then distributes the seed to vulnerable farm-
ers at no cost. The subsidy program has been in existence
for seven years. However, it is not considered smart, due
to the significant involvement of the government in seed
distribution and weak controls during the seed procure-
ment process.

INSTITUTIONAL SUPPORT

Availability of extension services

Madagascar has approximately 92 agricultural extension
workers. Of these, seven are employed by the govern-
ment (under FIFAMANOR), while the remainder work for
seed companies and NGOs. No extension workers are em-
ployed directly under MPAE, following a restructuring of
MPAE that eliminated its department of agricultural
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extension. As a result, the ratio of extension officers to
agricultural households is approximately 1:26,000. This
ratio is significantly lower than other African counties,
such as Ethiopia (1:592) or Kenya (1:910). Seed producers
rate their satisfaction with the extension services as fair
(40%).

Despite the perceived inaction by government, MPAE is
working with development partners and NGOs to train
and deploy agricultural advisors to serve as extension of-
ficers. However, this effort is constrained by a lack of fi-
nancial resources to facilitate the transportation of these
advisors across the country.

Quality of national seed trade association

AMPROSEM, which, along with MPAE, is the current chair
of the National Seed Committee (CONASEM), was formed
in 1999. It has about 20 active members, and most of the
seed producers surveyed by TASAI were not members of
the organization; in fact, they had never heard of
AMPROSEM. Member seed producers surveyed rated
their satisfaction with the overall quality of AMPROSEM
as fair (45%). Figure 3 illustrates members’ level of satis-
faction with AMPROSEM'’s performance in six service ar-
eas. Producers rated AMPROSEM as fair in three catego-
ries —democracy in elections and decision-making (40%),
managerial ability (44%), and effectiveness in advocacy
(41%). Seed producers rated AMPROSEM as poor in all the
other service areas — ability to mobilize resources (39%),
providing value to members (39%), and activity on im-
portant seed sector issues (38%). According to the seed
companies, AMPROSEM needs to increase its visibility in
the country’s seed industry to be seen as a useful plat-
form to address seed producers’ concerns.

Overall quality of AMPROSEM 45%
Ability to mobilize resources 39%
Democracy in elections and... 40%
Providing value to members 39%
Managerial ability 44%
Effectiveness in advocacy 41%
Actvity on important seed sector... 38%
0% 20% 40%

Figure 3: Members' satisfaction with AMPROSEM (Source: TASAI Sur-
vey)
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SERVICE TO SMALLHOLDER FARMERS

Concentration of rural agro-dealer network

There are about 140 agro-dealers in Madagascar, of
which 21 are wholesalers and 119 are retailers or stock-
ists. These numbers may be an underestimate due to the
lack of national data. Of the 140 agro-dealers, only 37 are
registered with ANCOS. The number of agro-dealers
translates to a ratio of one agro-dealer for every 17,300
agricultural households.

Most agro-dealer outlets are located near tarmac roads
or trading centers, with few agro-dealers in rural areas.
Some farmers must walk long distances to access their
preferred seed varieties. Seed producers rated their sat-
isfaction with the agro-dealer network as good (64%)..

Availability of seed in small packages

Approximately 32% of the seed for all four crops is sold in
packages of 2 kg or less. The amount of seed sold in small
packages varies from 27% for maize, to 35% for rice. The
amount for beans and groundnuts is 28%. There is no no-
table difference between the package sizes for the four
crops, which is confirmed by industry opinion. On aver-
age, seed producers rate their satisfaction with the vol-
umes of seed sold in small packages as fair (between 47%
and 53%) for all four crops.

100%
80%
| 6% |
0,
60% 40% 28% 23%
40% 5 7%
9%
20% 36% 38% 44%
24%
0%
Rice Maize Beans Groundnuts
>25kg >10kg - 25kg W >2kg- 10 kg M 2kg or less

Figure 4. Percentage of seed sold in different package sizes
Seed-to-grain price ratio

Assuming stable prices at planting time, seed-to-grain
price ratios can reflect the attractiveness of a variety or
affordability of improved seed relative to farmer recycled
grain. Seed-to-grain price ratios for the four crops do not
vary significantly: maize OPV (2.4:1), rice (2.3:1), beans
(2.2:1) and groundnut (1.5:1). These ratios are noticeably
lower to those in other countries like Tanzania (5.1:1 for
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maize OPV), Malawi (4.1:1 for maize OPV) and Ethiopia
(3.6:1 for maize OPV). This signifies that maize seed is rel-
atively cheaper in Madagascar than other countries in the
region.

CONCLUSION

The seed industry in Madagascar is in the growth stage. The
low adoption rates of certified seed for key food crops sug-
gests that there is space for growth. The seed industry is
dominated by rice, the country’s staple crop, in terms of
volume of rice seed sold, number of active seed companies
producing seed, number of breeders working on rice, and
the number or varieties released. This presents an oppor-
tunity for seed companies in the region to produce and
market other seeds, like maize, whose hybrids are popular
across the East and Southern Africa. Through the COMESA
and SADC seed regulations, companies can also import cer-
tified seed into Madagascar.

Despite the potential opportunity for increasing sales in the
country, the industry also faces challenges. Variety devel-
opment is dominated by rice as evidenced by the number
of public breeders and variety releases. This research work
is supported by institutions including Africa Rice and CI-
RAD, whose support is likely to continue. However, in-
creasing private investment in breeding other crops is also
important. The privatization of CMS Sakay is a step in the

right direction in this regard.

Madagascar’s seed policy instruments are mostly up-to-
date. The rice seed strategy supports these instruments by
providing direction and outlining actions to improve the
most important agriculture sub-sector in the country. In
addition, the content of these instruments is appreciated
by seed producers. However, the main challenge is in the
enforcement of the seed laws and regulations.

One of the main policy-related challenges relates to variety
release. First, the process takes very long, up to 10 years
for some rice varieties. This is a major complaint by the
seed producers, and disincentive to breeders. Second, the
inconsistency between the national (CNEV) and regional
(REVSM) variety catalogues. Most of the varieties on
REVSM are not reflected in the national catalogue . To
compound this, most of the varieties that have been re-
leased by CONASEM are not registered on CNEV. This in-
consistency needs to be addressed to provide assurance to
breeders who invest in research and variety development.
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A second policy challenge pertains to the weaknesses in
quality control, especially at the stage of seed production.
Many seed producers in Madagascar are neither registered
with, nor inspected by ANCOS. This leads to the supply of
low quality seed on the market. On the positive side, the
current efforts to improve the seed inspection services by
hiring and training more inspectors will partly address chal-
lenges related to seed quality control, including fake seed.

Most of the support services in Madagascar are weak.
AMPROSEM, which is supposed to serve as a platform for
seed producers, lacks the financial and technical capacity
to perform its mandate. And as result, it is not well-known
in the sector.
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APPENDIX 1.

For a comparison of TASAI Indicators across 13 coun-
tries, please visit: http://tasai.org/wp-content/up-
loads/TASAI-Appendix-CURRENT.pdf
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For more information, contact:
info@tasai.org
www.tasai.org

Follow us on Twitter: @ TASAIndex :
Find us on Facebook: The African Seed Access Index

Y

Suggested citation:

Edward Mabaya, Mbosa Rabenasolo, Narisoa Razakasolo, and Mainza
Mugoya. 2017. Madagascar Brief 2017 - The African Seed Access In-
dex. Available at: tasai.org/reports

T

The work of TASAl is supported by:

S/USAID “g§AGRA A //\\\\

KENYA
) MARKETS
Matters

: ELAN ROC

TRUST





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




