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Syed Saqlain Shah Gilani
Chief Editor 

Dear Readers,
Welcome to the new edition 
of Expert Technology Review.
Data journalism is a journal-
ism specialty reflecting the 
increased role that numerical 
data is used in the production 
and distribution of infor-
mation in the digital era. It 
reflects the increased interac-
tion between content produc-
ers (journalist) and several 
other fields such as design, 
computer science and statis-
tics. From the point of view of 
journalists, it represents “an 

overlapping set of competencies drawn 
from disparate fields”. Data journalism has 
been widely used to unite several concepts 
and link them to journalism. Some see these 
as levels or stages leading from the simpler 
to the more complex uses of new technolo-
gies in the journalistic process. Data journal-
ism is the focus of the cover story of this 
issue, it also includes the evidence suggests 
that data journalism is the journalism of the 
future (authored by Sandra Crucianelli). She 
is a Knight International Journalism fellow, 
an investigative journalist and instructor, 
specializing in digital resources and data 
journalism.
Education systems around the world face 
many challenges. Educators, parents and 
administrators frequently look to ICT for 
possible solutions but the complexity of 
most social and technical settings makes it 
difficult to determine appropriate courses 
of action. This issue of Expert Technology 

Review identifies the challenges of educa-
tion and learning in the developing world!
Moving on, this edition of Expert Tech-
nology Review also includes the studies 
discovering:

Rice farmers may soon have a more lucra- ●
tive use for a common low-value byprod-
uct: rice husks, the hard, protective cover-
ings around the edible grains. The husks 
contain natural silicon nanoparticles that 
can easily be extracted and used in battery 
manufacture, a study shows.
Generation of a functional liver tissue  ●
mimic using adipose stromal vascular frac-
tion cell-derived vasculatures.

Furthermore, you shall find very interesting 
articles and reports in this edition, namely 
the 11 big Tech trends you will see in 2013! 
By: Lance Ulanoff; Pakistan crosses 125 mil-
lion Mobile Phone users by: Irfan Nadeem; 4 
Best Practices for Digital Marketers in 2013 
by: Jonathan Gardner; Biofuels plant opens 
to become UK’s biggest buyer of wheat 
by: Fiona Harvey; Trees: our life savers are 
dying by: Jim Robbins; has technology im-
proved agriculture? By: Meredith Bower; 8 
Creative Ways to Connect With Customers 
on Facebook by: Scott Gerber.
You shall also find news and reports of 
the first foreign tour of Prime Minister, 
Mian Muhammad Nawaz Sharif in China 
with news and reports regarding different 
organizations from around the globe includ-
ing Warid, Mobilink, PTCL, PSO, HEC, Linke-
dIn, Microsoft, Facebook, Oracle Academy, 
Nawras, Samsung, Nokia, Dell, Intel and 
Huawei.
Happy Reading!

Letter to Reader
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Colleagues often ask me what 
data journalism is. They’re con-
fused by why it needs its own 
name - don’t all journalists use 
data?
The term is shorthand for ‘data-
base journalism’ or ‘data-driven 
journalism’, where journalists 
find stories, or angles for stories, 
within large volumes of data. 
It overlaps with investigative 
journalism in requiring lots of 
research, sometimes against 
people’s wishes. It can also 
overlap with data visualization, 
as it requires close collaboration 
between journalists and digital 
specialists to find the best ways 
of presenting data.
So why get involved with 
spreadsheets and visualization 
tools? At its most basic, adding 
data can give a story a new, fac-
tual dimension. But delving into 
datasets can also reveal new 
stories, or new aspects to them, 
that may not have otherwise 
surfaced. Data journalism can 
also sometimes tell complicated 

stories more easily or clearly 
than relying on words alone. So 
it’s particularly useful for science 
journalists.
It can seem daunting if you’re 
trained in print or broadcast 
media. But I’ll introduce you to 
some new skills, and show you 
some excellent digital tools, so 
you too can soon find your feet 
as a data journalist.
Where to begin?
Like all journalism, ideas for 
stories can come from many 
sources. A statistic might not 
sound quite right, tempting you 
to look at the data behind it. Or 
you might have a question to 
answer  how has science funding 
changed in the UK?, for example.
One way data journalism dif-
fers from other forms is that 
you may have no inkling of the 
story until well after you start 
investigating. That doesn’t mean 
getting hold of any old data and 
expecting to find a story rather 
that the story is what the data 
tells you. This presentation on 

The Guardian’s Datablog gives 
an idea of the workflow in data 
journalism.
So how do you choose what to 
delve into? It’s good to familiar-
ize yourself with data types and 
sources in your ‘beats’ and when 
that data might be released, just 
as you would know conference 
or journal publication dates.
It’s best to start small with your 
first data journalism projects, 
particularly while you get used 
to the data processing and using 
all the available tools. Your main 
challenge will probably be the 
time needed to process data. 
Peter Aldhous, the New Scientist 
San Francisco bureau chief, has 
produced a tutorial on how to 
approach science data journal-
ism projects, and The Data 
Journalism Handbook also has 
tips on where to start.

Finding and accessing data
Data journalism experts say that 
journalists’ roles are changing 
from hunting and gathering 

scarce information to process-
ing information in ‘an age of 
abundance’.
“Evidence suggests that data 
journalism is the journalism of 
the future” Sandra Crucianelli
Data might be abundant, but 
some types of data are easier to 
get hold of than others. Govern-
ments are beginning to recog-
nize the importance of releasing 
data including research findings 
but this varies from country to 
country, and even a govern-
ment that believes in openness 
may lack adequate systems for 
making data accessible. Some 
nations, such as Kenya, pro-
actively make data available, 
while in others you’ll have to 
ask sometimes through systems 
such as India’s Right to Informa-
tion Act.
International bodies such as the 
World Bank release data, and 
projects such as Gapminder and 
Google Public Data Explorer 
collate data from various orga-
nizations. For science/health 

Data Journalism: How to find stories in numbers?
Sandra Crucianelli 
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journalists, clinicaltrials.gov is a 
registry of clinical trial data. And 
environment or earth science 
reporters can access information 
from the US Geological Survey, 
for example.
You might even find some ready 
packaged data at your disposal. 
Data Dredger, a collaboration 
between Internews and Kenya’s 
open government data initiative, 
provides links to Kenyan health 
reports and has info-graphics on 
health topics you can download 
and use in stories.
And the web is full of data find-
ing it just requires honing your 
search engine skills. Sometimes 
you can just search for a term 
plus ‘data’, or use a specialized 
academic search engine such 
as Google Scholar or Scirus. 
‘Semantic’ web resources, such 
as Wolfram|Alpha, which search 
by extra data, not just the key-
words within the page, are also 
useful.
Google’s advanced search allows 
you to narrow your results by 
domain extension, helping you 
to search for academic or gov-
ernment data, and file format 
such as the Excel files in which 
you’re most likely to find tables 
of figures or statistics. Tables 
and graphics are often uploaded 
as an image, so your data hunt 
should include Flickr and Google 
Images.
You can even retrieve data that 
have been deleted from the web 
but were ‘cached’ or saved as 
screenshots. Try the Internet Ar-
chive and its Wayback Machine 
to recover old files or broken 
URLs.
Social media can also be a 
data source. Tools such as 
SocialMention,48ers, Twitterfall 
Addictomatic, Boardreader and 
Whostalkin allow you to make 
searches by name, subject, time 
and geo-reference. An interest-
ing example of social networks 

revealing news is the Eye on the 
Bailout project of ProPublica, an 
investigative journalism orga-
nization, which has used social 
media mentions to alert journal-
ists to new data on what has 
happened to the US 2008 bank 
bailout money. Remember its 
good practice to link to, or state 
the sources of, your data.
Data handling
You’ve found the data, but can 
you use it? You’ll need to import 
it into a spreadsheet such as 
those in Excel or Google Drive, 
so download data in a ‘comma 
separated value’, or CSV, format 
if possible.
You might have a table in a PDF 
file, or as a JPEG image file. Try a 
file converter like Zamzar to get 
these into spreadsheets. Optical 
character recognition software 
can also be a big help: a simple, 
free one is Free Ocr. As a last 
resort you may have to manu-
ally input data, which is time 
consuming and error prone.
Wherever your data comes 
from, it probably needs ‘clean-
ing’ to make it useful. This can 
mean anything from reorganiz-
ing and deleting data you don’t 
need, to using tools such as 
OpenRefine (formerly Google 
Refine) to make the data more 
consistent (watch the video 
tutorials for guidance on what 
this cleaning can mean). Science 
journalists at least should have 
access to well-kept scientific 
data that needs less cleaning.
You’ll also need to start doing 
some basic processing. You 
might sort data from smallest to 
largest or by location. You might 
be looking for averages, or to 
join or compare two datasets.
Treat data as a ‘source’: ask 
it questions as your audience 
might. And ask it lots of ques-
tions the answer might not be 
what you first think. For ex-
ample, a spreadsheet of journal 

retractions might suggest rising 
fraud detection, but you also 
need to ask whether there are 
other interpretations.
Think carefully about your 
results do they sound plausible? 
It’s best to check and recheck 
calculations. Don’t ruin your 
reputation for a basic error.
You can strengthen your conclu-
sions or pinpoint new questions 
with simple statistical analyses. 
For example, you might spot 
more catastrophic storms in 
your country each year for 20 
years. But is this a significant re-
sult or might it be chance natural 
variation? Tools such as the 
R-Project and RStudio can help 
you judge that. You might also 
want to check your conclusions 
with experts or other experi-
enced data journalists, particu-
larly when you’re starting out.
Presenting the data
Your presentation will depend 
on the story. There may be 
very little to present; you could 
have slaved to get a single but 
important figure to report in a 
conventional news piece that 
your government has spent half 
what it promised on science, for 
example.
Or you might use data visualiza-
tion as an integral part of the 
story. This investigation from 
The Seattle Times in the United 
States combines a written 
feature with supporting graphs, 
maps and source documents. 
One is an interactive map; 
elements like this can be used 
within larger stories and proj-
ects, or can be self-contained, 
like this visualization of the 
causes of death hosted by the 
UK newspaper The Guardian.
Online tools such as Tableau 
Public and Many Eyes can visual-
ize data in various ways, while 
Google Fusion Tables, Geocom-
mons and Indiemapper produce 
good maps using longitude/lati-

tude data or more complex GIS 
data. Many of these tools also 
let you add an animation layer to 
show timescales, for example.
Sometimes it’s not just about 
presenting data, but letting your 
audience see what it means to 
them. This ProPublica project 
shows users whether their 
doctor receives drug company 
money, while this Texas Tribune 
effort shows you how US public 
money is spent.
Going further, this Guardian proj-
ect asks readers to help analyze 
data on UK public spending. This 
kind of project, called a ‘news 
app’, requires collaboration 
between journalists and pro-
grammers to design and build 
applications that handle and 
analyze many variables within 
big databases or across many 
datasets.
I’ve been involved in a news 
app at Argentina’s La Nación 
newspaper as part of my Knight 
International Journalism Fel-
lowship. It uses national census 
information from 2001 and 2010, 
letting people explore how 
demographics have changed in 
their areas.
The website Information is Beau-
tiful has examples of creative 
data visualization, and shows 
how working with your publica-
tion’s digital or graphics team 
can be productive.
You may need to persuade your 
editors to make time for data 
journalism. This gets easier 
when you see results, and this 
report (which I co-authored) on 
integrating data journalism into 
newsrooms might also help.
It might seem like a big ask, but 
evidence suggests that data 
journalism is the journalism of 
the future. If you can invest the 
time, you’ll not only get better 
stories but you’ll better serve 
your audience and the public 
interest. 
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Rice farmers may soon have a 
more lucrative use for a common 
low-value byproduct: rice husks, 
the hard, protective coverings 
around the edible grains. The 
husks contain natural silicon 
nanoparticles that can easily be 
extracted and used in battery 
manufacture, a study shows.
The simple and low-cost process 
for recovering the nanoparticles 
and using them in the lithium-ion 
batteries, which are commonly 
found in portable electronics, was 
published in Scientific Reports 
last month (29 May).  Silicon 
nanomaterials have various in-
dustrial applications but they are 
complicated, costly and energy-
intensive to produce.
“China plays an important role 
in battery manufacturing, so the 
rice nano-silicon could be locally 
integrated into battery manufac-
turing.” Yi Cui.
Meanwhile, 120 million tonnes 
of rice husks are produced as 
byproducts of rice agriculture 
worldwide each year. 
“The novelty of this paper is the 
high-yield and low-cost recovery 
of nano-structured silicon from an 
agricultural byproduct. And the 
morphology of the recovered sili-
con is ideal for direct application 
in high-energy, lithium-ion batter-
ies,” Yi Cui, study coauthor and 
associate professor at Stanford 
University, United States.
“A lot of developing countries, 
such as China and India, produce 
a huge amount of rice husks each 
year. Currently, the rice husks 
only have some low added-value 
applications,” he says.
The new procedure, Cui says, 
could allow these countries to 
use the husks to build batteries, 

and his team is trying to establish 
links with battery companies to 
achieve this.
“China plays an important role 
in battery manufacturing, so the 
rice nano-silicon could be locally 
integrated into battery manufac-
turing,” he adds.
Jie Xiao, a senior scientist at 
the Pacific Northwest National 
Laboratory, United States, says 
the “approach is interesting and 
promising” but warns that “more 
research needs to take place be-
fore this method would be useful 
on a broad scale”.
Farmers will probably be unable 
to directly sell rice husks to bat-
tery companies since most of 
these firms do not make their 
own raw materials, she says. 
“However, companies that supply 
[battery] electrode materials, or 
chemical factories, could build 
[production] lines to process 
husks and harvest [their] silicon 
for battery use,” she adds.
Cary Hayner, chief technology of-
ficer of SiNode Systems said that 
a materials venture based out of 
Northwestern University that is 
commercializing novel silicon-
based battery anode technology 
the study demonstrates what 
could be a tremendous opportu-
nity to make use of an abundant 
agricultural byproduct.
“Farmers would be best served 
by selling their rice husks to a 
company that will transform the 
husks into the useful silicon,” he 
says.
Rice husks as a sustainable source 
of nanostructured silicon for 
high performance Li-ion battery 
anodes
The recovery of useful materials 
from earth-abundant substances 

is of strategic importance for 
industrial processes. Despite 
the fact that Si is the second 
most abundant element in the 
Earth’s crust, processes to form Si 
nanomaterials is usually complex, 
costly and energy-intensive. Here 
we show that pure Si nanopar-
ticles (SiNPs) can be derived 
directly from rice husks (RHs), an 
abundant agricultural byproduct 
produced at a rate of 1.2 × 108 
tons/year, with a conversion yield 
as high as 5% by mass. And owing 
to their small size (10–40 nm) and 
porous nature, these recovered 
SiNPs exhibits high performance 
as Li-ion battery anodes, with 
high reversible capacity (2,790 
mA h g−1, seven times greater 
than graphite anodes) and long 
cycle life (86% capacity retention 
over 300 cycles). Using RHs as 
the raw material source, overall 
energy-efficient, green, and large 
scale synthesis of low-cost and 
functional Si nanomaterials is 
possible.
Rice (Oryza sativa), first domes-
ticated ~8,200–13,500 years 
ago in China is the second-most 
produced crop species worldwide 
(7.0 × 108 metric tons/year), just 
below corn (Fig. 1b). Rice husks, 
together with sugarcane bagasse, 
is one of the two highest-volume 
agricultural process residues. For 
every five tons of rice harvested, 
one ton of husk is produced, 
amounting to 1.2 × 108 tons of 
RHs per year across the globe. 
This huge amount of waste by-
product is an environmental nui-
sance; hence, developing uses for 
this waste resources is in accord 
with the global paradigm shift 
towards sustainable develop-
ment. However, current applica-

tions of RHs have been limited to 
those with low added value, such 
as fertilizer additives, stockbreed-
ing rugs, fuels, and land filling or 
paving materials. Discovering and 
recovering high-value materials 
from RHs is desirable. RHs burn 
in air to form rice husk ash; in 
this process, the organic matter 
decomposes and silica is the 
major remnant. Surprisingly, silica 
obtained in this way is relatively 
pure and accounts for as much 
as ~20% of the dry weight of the 
RHs. Moreover, the silica within 
the RHs naturally exists in the 
form of nanoparticles. As a living 
plant, rice absorbs silica in the 
form of silicic acid from soil, and 
the silica accumulates around 
cellulose micro-compartments as 
illustrated in Supplementary Fig. 
S1. Therefore, RHs are a natural 
reservoir for nanostructured silica 
and its derivatives.
Figure 1: A possibly low-cost, 
energy-efficient, green, and large 
scale production of nano-Si from 
RHs.
A Comparison between existing 
methods and our new method 
(highlighted with red color) 
for producing nano-Si. Si(OR)4 
denotes silicon alkoxide. b, A 
panicle of ripe rice at a rice farm 
in China (photographed by Huo, 
K.). c, Flow chart of the process 
for recovering SiNPs from RHs. 
R.T. denotes room temperature. 
d–g, Optical images of the inter-
mediate substances. The inset of 
(f) shows an optical microscopy 
image (0.9 mm × 0.6 mm) of one 
piece of heat treated RH.
Elemental silicon has a wide 
range of traditional applica-
tions in metallurgy, synthesis of 
silicone, and in the semiconduc-

Nanoparticles from rice husks set for use in batteries
Nian Liu, Kaifu Huo, Matthew T. McDowell, Jie Zhao & Yi Cui
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tor industry. Nanostructured 
silicon materials, because of their 
unique properties and small size, 
have promising applications in a 
range of new technologies, such 
as nanoelectronics, photonics, 
biotechnology, energy harvest-
ing and energy storage. Among 

them, nano-Si has attracted con-
siderable attention as a promising 
anode material in next generation 
Li-ion batteries for electric vehi-
cles and portable electronics. This 
interest is primarily due to the 
large theoretical specific charge 
storage capacity of silicon (4,200 
mA h g−1), which is more than ten 
times the theoretical capacity of 
conventional graphite anodes. 
However, silicon anode struc-
tures experience problems with 
fracture and pulverization that 
accompanies the volume changes 
upon Li insertion and extraction. 
Recent pioneering works have 
shown that reducing the size of 
silicon to the nanoscale in at least 
one dimension can result in effec-
tive accommodation of the strain 
and can even prevent fracture. 
While many guidelines for design-

ing high-performance silicon an-
odes have been established, the 
existing methods for producing 
nano-Si anodes are still limited to 
high temperature or high energy 
pyrolysis of silane/polysilane/
halosilane precursors or laser 
ablation of bulk Si (Fig. 1a). 

Whereas nano-Si anodes are 
superior to graphite anodes in 
terms of performance, alternative 
fabrication methods that avoid 
the use of expensive processing 
are needed to produce Si anodes 
with comparable cost and scal-
ability to graphite anodes.
We report here a method to 
convert RHs directly into Si 
nanoparticles, and demonstrate 
their high performance as Li-ion 
battery anodes. As shown in the 
flow chart and optical images in 
Fig. 1c–g, raw RHs were first con-
verted to nano-SiO2 by thermally 
decomposing the organic matter, 
followed by magnesiothermic 
reduction to produce nano-Si. 
Compared with the reported 
methods of producing nano-Si 
(Fig. 1a), our method has several 
advantages: (i) the recovered 

silicon inherits the intrinsic and 
unique nanostructure of the silica 
in RHs, which allows for excel-
lent battery performance by 
mitigating pulverization; (ii) RHs 
are an abundant and sustainable 
materials source with a supply 
that far exceeds the demand 

for LIB anode materials; (iii) the 
overall method is simple, energy-
efficient, and easy to scale-up; 
and (iv) the overall process does 
not use expensive Si precursors 
or reagents. Mg metal, one of the 
most commonly used structural 
metals, is produced by electrolytic 
process or Pidgeon process with 
a relatively low cost compared 
to other nano-Si precursors. And 
Mg can be regenerated from the 
MgCl2 byproduct by electrolysis 
as shown in Fig. 1c. Thus, the 
whole process only consumes HCl 
and converts it to Cl2 after the 
electrolysis. The overall process 
is green.
Results
Synthesis and characterization of 
nano-Si from RH.
Preserving the nanostructure of 
the SiO2 species in the RHs during 

the whole recovery process, espe-
cially at steps involving elevated 
temperature, is key to producing 
high quality nano-Si. In the step 
of converting RHs to nano-SiO2, 
simply burning RHs in air will 
produce bulk SiO2, and it is neces-
sary to first perform HCl leaching 
and then only heat at moderate 
temperatures to avoid the fusion 
of the SiO2 product (Fig. 2a–c) 
while removing the organic mat-
ter. Thermo gravimetric analysis 
(TGA) of both raw and leached 
RHs (Fig. 2d) shows a typical 
three-stage mass loss in simulat-
ed air: (i) mass loss below 100°C, 
which corresponds to water 
loss; (ii) mass loss around 300°C, 
which corresponds to cellulose/
hemicellulose/lignin degrada-
tion; and (iii) mass loss between 
350–550°C, corresponding to the 
burning of carbonous residues 32. 
23% of the mass remains as the 
SiO2 product. Differential thermal 
analysis (DTA, Fig. 2e) confirms 
these three stages during heat-
ing, with an additional endother-
mic peak for the raw RH sample 
at 635°C (highlighted in the black 
square in Fig. 2e). This peak is due 
to the melting of silica catalyzed 
by metal impurities (such as K+, 
Na+, and Ca2+) in raw RHs and 
and formation of bulk SiO2, as 
shown in Fig. 2a. After optimiza-
tion, heating leached RHs at 
700°C in air produces amorphous 
SiO2 nanoparticles with diam-
eters distributed around 80 nm; 
these nanoparticles are loosely 
interconnected and are macro-
scopically preserved in the shape 
of the RHs (Fig. 2f and Supple-
mentary Fig. S2). In the next step, 
this type of nano-SiO2 is further 
reduced to obtain nano-Si.
Figure 2: Characterization of 
nano-Sio2 derived from RHs.
a–c, SEM images of SiO2 obtained 
by heating raw or leached RHs at 
different temperature. d,e, TGA 
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(d) and DTA (e) profiles of raw 
and leached RHs measured under 
flow of simulated air (20% O2 in 
Ar) with a ramp rate of 5°C min−1. 
f, Statistical analysis of particle 
sizes of nano-SiO2 shown in (c) 
and nano-Si (Si-RH-5) reduced 
from it.
Bulk Si is usually produced for 
industrial applications by the 
carbothermic reduction of silica, 
which requires temperatures 
greater than 2000°C, which are 
well above the melting point 
of silicon (1410°C). When using 
magnesium as a reducing agent, 
the reaction temperature could 
decrease to 650°C, allowing the 
possibility of nanostructure pres-
ervation during silicon formation. 
The reactions occur as below:
After reaction, MgO, Mg2Si and 
unreacted Mg is removed by 
hydrochloric acid, yielding silicon 
product. In these reactions, mag-
nesium (b.p. = 650°C) functions 
as a reducing agent. Previously, 
the Mg and SiO2 reactants were 
placed at separate locations, and 
Mg vapor diffuses to react with 
SiO2. Upon testing, this con-
figuration limited the yield and 
scalability, because the Si product 
near the Mg source was further 
converted to Mg2Si (reaction (3)), 
while the SiO2 far from Mg source 
was not reduced. Instead, we 
conduct the reaction with Mg and 
SiO2 powder premixed together 
to increase the scalability and 
yield. Both reactions (1) and (2) 
takes place in this configuration, 
because Mg powder is in direct 
contact with SiO2, and the Mg 
has high enough vapor pressure 
at elevated temperature (e.g. 1 
Pa at 428°C). In a closed reactor 
(Supplementary Fig. S3), a slight 
excess of Mg (Mg : SiO2 molar 
ratio = 2.5 : 1) was added, so that 
there would neither be a lack of 
Mg owing to Mg vapor escap-

ing nor a large excess of Mg to 
convert Si to Mg2Si. We found 
that the temperature ramp rate 
significantly affects the morphol-

ogy of the product. Macroporous 
Si was obtained with a 40°C min−1 
rate (sample Si-RH-40, Fig. 3a and 
Supplementary Fig. S4), while 

partially interconnected Si nano-
particles were obtained with a 5°C 
min−1 rate (sample Si-RH-5, Fig. 
3b–d, and Supplementary Fig. S5). 
XRD patterns of products before 
(Supplementary Fig. S6) and after 
HCl treatment (Fig. 3e) showed 
that the 40°C min−1 sample had 
sharper peaks from Si and MgO, 
confirming larger grain sizes. 
Nitrogen adsorption (Brunauer-
Emmett-Teller, BET) measure-
ments (Fig. 3f and Supplementary 



www.experttechnologyreview.com  
10

Table S1) indicate that the specific 
surface area of the starting nano-
SiO2 was 289 m2 g−1; this value 
decreased dramatically to 54 
m2 g−1 for sample Si-RH-40 and 
only slightly to 245 m2 g−1 for 
sample Si-RH-5. BJH (Barrett-
Joyner-Halenda) analysis further 
revealed that the Si-RH-5 sample 
has significant pores less than 
10 nm in size, while the Si-RH-40 
sample has negligible porosity 
with size less than 20 nm. The 
different characteristics of Si pro-
duced at different temperature 
ramp rates can be understood 
by local heat accumulation. Due 
to the large negative enthalpies 
associated with magnesiother-
mic reduction, a large amount 
of heat is released in local areas. 
With a fast ramp rate, little time 
is allowed for heat radiation or 
conduction to occur, so local 
temperature increases accelerate 
nearby reactions, which further 
increases the local temperature. 
These high temperatures cause 
the fusion of Si products and the 
disappearance of small pores. At 
the same time, Si coats and fuses 
around the MgO that forms, and 
after dissolving MgO with HCl, 

macroporous Si remains (Fig. 3a). 
In sample Si-RH-40, some MgO 
might be completely coated with 
Si so that HCl cannot access it 
during etching, which is why rela-
tively intense MgO peaks appear 
in the XRD pattern of Si-RH-40 
(Fig. 3e). Another result of this 
violent inhomogeneous reaction 
was the formation of Mg2Si in Si-
RH-40 (Supplementary Fig. S6).
Figure 3: Conversion of nano-
Sio2 to nano-Si and characteriza-
tion.
a,b, SEM images of nano-Si 
obtained by magnesiothermic 
reduction of nano-SiO2 with ramp 
rates of 40°C min−1 (a) and 5°C 
min−1 (b). c,d, TEM images of 
Si-RH-5 with different magnifica-
tions. The high-resolution TEM im-
age (d) shows one spherical SiNP 
and the (111) lattice spacing of 
crystalline Si is clearly visible (the 
red line indicates the boundary 
of the SiNP). e, XRD patterns of 
Si obtained by magnesiothermic 
reduction of nano-SiO2 with ramp 
rates of 40, 5, and 0.5°C min−1 
from 400°C to 650°C (after HCl 
treatment). f, N2 adsorption-des-
orption isotherms of nano-SiO2 
and the Si samples reduced from 

it. Inset, pore size distribution. 
g,h, TGA (g) and DTA (h) profiles 
of the reaction between nano-
SiO2 and Mg with different ramp 
rates under inert atmosphere.
TGA and DTA were employed to 
further investigate this reaction. 
The mass of the mixture did not 
change during the reaction with 
a slow ramp rate (Fig. 3g). With 
a higher ramp rate (20°C min−1), 
however, the powders were 
ejected out of the TGA crucible 
at 433°C, indicating a violent reac-
tion. DTA directly shows that the 
reaction occurs around 400–
450°C, and that the higher ramp 
rate results in more severe heat 
accumulation (Fig. 3h), which 
ultimately leads to the violent re-
action and ejection of reactants. 
Therefore, in order to obtain 
nano-Si, a slower heating rate 
of about 5°C min−1 is necessary. 
Further decreasing the heating 
rate from 5 to 0.5°C min−1 does 
not decrease the particle size or 
influence the crystallinity. The ob-
tained Si nanoparticles (Si-RH-5) 
have sizes around 22 nm (Fig. 2f, 
Fig. 3c–d). Theoretically, spherical 
22 nm single crystalline Si par-
ticles have a specific surface area 

of 117 m2 g−1, which is only half 
of the measured value (Supple-
mentary Table S1). Hence, the Si 
nanoparticles obtained here are 
porous, which is consistent with 
the pore diameter analysis (Fig. 
3f, inset). This naturally-inherited 
porous nanoparticle morphol-
ogy meets the requirement of a 
stable Si anode to accommodate 
the volume change induced by 
lithium insertion/extraction (dis-
cussed below).
The electrical response of a pel-
let of nano-Si was tested, and it 
exhibited ohmic I-V characteris-
tics (Supplementary Fig. S7). The 
metallic nature of the nano-Si 
suggests the existence of impuri-
ties. The relatively low conductiv-
ity of 3.0 × 10−3 S m−1 could be 
due to the native oxide on the 
nanoparticles, which decreases 
the interparticle conductivity. To 
quantitatively examine the purity 
of the Si product, secondary ion 
mass spectroscopy (SIMS), which 
has subparts-per-million sensitiv-
ity, was used. The nano-Si pellet 
was subjected to a primary O− ion 
beam and secondary ions were 
ejected. Six metals common to 
biological systems (Na, Mg, Al, 
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K, Ca, and Fe), together with Si, 
were detected simultaneously by 
the mass spectrometer. The Si 
purity is determined to be higher 
than 99.6% based on the trace 
metal concentrations (Supple-
mentary Fig. S8). The impurity 
with the highest concentration 
(less than 0.3%) is Mg. Most of 
the Mg is probably introduced 
during the magnesiothermic 
reduction. The element with 
the second highest impurity 
concentration was Fe (less than 
0.07%). Na, Ca, K, and Al were 
all under 0.01%. Although the 
nano-Si is directly recovered from 
a natural substance, its purity is 
more than enough for applica-
tion in Li-ion battery anodes. The 
impurities may even improve the 
electrical conductivity of the Si 
anode through doping. For other 
applications, such as solar cells, 
the impurity level must be much 
lower, which could possibly be 
realized with a purer Mg reagent 
and additional acid leaching of 
the RH and the mixture after 
the magnesiothermic reduction. 
It should be noted that previ-
ous attempts to recover silicon 
from RHs focused on the purity, 
because the purpose was to 
use them in solar cells. Here, we 
focus primarily on preserving the 
nanostructure of the recovered 
silicon, targeting application in 
Li-ion batteries.
Electrochemical behavior of nano-
Si from RH
Unlike bulk Si, the recovered 
nano-Si has high functionality 
due to the small size and porous 
nature. It exhibits excellent 
electrochemical behavior without 
any further coating or modifica-
tion (Fig. 4). Upon deep galvano-
static cycling between 0.01 and 
1 V, the discharge (delithiation) 
capacity reaches 2790 mA h g−1 
for the first cycle at C/50 and 
stabilizes around 1750 mA h g−1 

for later cycles at C/2 (Fig. 4a); 
these values are seven and five 
times the theoretical capacity of 
graphite (372 mA h g−1). The cy-
cling stability is excellent as well. 
No capacity decay was observed 
over the 150 cycles after the initial 
lower-current cycles, and the ca-
pacity retention values after 200 
and 300 cycles are 95% and 86%, 
respectively. The voltage profiles 
for the different cycles are shown 
in Supplementary Fig. S9. The 
similarity of the profiles over 300 

cycles indicates highly reversible 
Li insertion and extraction.
Figure 4: Li-ion battery anode us-
ing nano-Si recovered from RHs.
a, Delithiation capacity and Cou-
lombic efficiency (CE) of the first 
300 galvanostatic cycles. The rate 
was C/50 for the first cycle, then 
C/10 for 5 cycles, and C/2 for the 
later cycles. b, Cyclic voltammo-
gram (CV) versus Li/Li+ at a 0.02 
mV s−1 scan rate. Selected cycles 
are shown for clarity. c, Galvanos-
tatic cycling of nano-Si recovered 

from RHs and commercial met-
allurgical-grade Si particles. Both 
electrodes were cycled at C/50 for 
the first cycle, C/20 for the second 
cycle, and C/5 for the later cycles. 
All the nano-Si electrodes in a–c 
were tested between 1 V and 0.01 
V versus Li/Li+ with PVDF binder. 
1C = 4.2 A g−1 Si.
Cyclic voltammetry experiments 
(CV, Fig. 4b) show lithiation and 
delithiation peaks at potentials 
typical of the reaction of Si. An 
activation process occurred over 
the first few cycles, as indicated 
by the increase of the CV peak 
intensity and a decrease of the 
charge transfer resistance mea-
sured by impedance spectros-
copy (Supplementary Fig. S10). 
To study the electrode morphol-
ogy after activation, the cell was 
disassembled after 60 cycles to 
observe the nano-Si with SEM. 
The nano-Si still showed high 
porosity, but the initial nanopar-
ticles evolved into nanoporous 
frameworks (Supplementary Fig. 
S11b–c). Two processes could 
have happened during activation. 
First, the viscous flow of LixSi 
during lithiation/delithiation could 
result in morphology changes. 
Second, it may take a few cycles 
for the native oxide on the 
surface of each Si particle to 
become lithiated and conductive 
for Li+. We therefore always ap-
plied a low current density in the 
first few galvanostatic cycles for 
thorough activation of nano-Si. 
After ten CV cycles, the profiles 
became stable, meaning that acti-
vation is finished (Fig. 4b) and the 
electrode fully reacts. This in situ 
tune-up of morphology during 
the activation process increases 
the interparticle conductivity, 
shorten the Li diffusion pathway, 
and therefore improves the kinet-
ics of the nano-Si anode. After 
activation, the nano-Si anode 
can deliver a reversible capacity 
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of 1120 mA h g−1 at 1C (4.2 A g−1) 
and 644 mA h g−1 at 2C (8.4 A 
g−1) rates, respectively (Supple-
mentary Fig. S12). Moreover, the 
high internal porosity enables the 
volume expansion of Si without 
rupturing the solid-electrolyte 
interphase (SEI) at the outer 
surface. Instead of repetitively 
breaking and reforming SEI dur-
ing extended cycling, a thin and 
stable SEI conformally covers the 
surface of the nano-Si electrode 
(Supplementary Fig. S11a), which 
results in high reversibility and 
therefore good cycling stability. 
Coulombic efficiency (CE), an 
indicator of SEI formation and 
stability in anodes, is as high as 
99.3% when averaged from the 
100th to the 300th cycle (Fig. 4a). 
The first cycle CE is ~70% because 
the initial SEI formation and the 
lithiation of the native oxide con-
sumes some lithium; this value 
could be increased by performing 
prelithiation.
Methods
Recovery of nano-Si from RHs
3 g of RHs (Farmers’ Rice Co., 
USA) were first refluxed with 45 
mL of 10% HCl for 2 h to remove 
the metal ions inside. The leached 
RHs were collected by filtration, 
washed with a large amount of 
deionized water, dried at 100°C, 
and heated in air at 700°C for 2 h 
with a ramp rate of 5°C min−1. A 
white nano-SiO2 remnant formed 
with a yield about 0.5 g.
100 mg of the obtained nano-
SiO2 was thoroughly ground 
along with 100 mg of Mg powder 
(~325 mesh, 99.8%, Alfa Aesar) 
and sealed in a 5/8 in. Swagelok 
brass union capped with two 5/8 
in. Swagelok stainless steel plugs 
(Supplementary Fig. S3) inside an 
Ar-filled glovebox. The powders 
were spread evenly at the bottom 
of the horizontal reactor to avoid 
local heat accumulation during 
the exothermic reaction. The 

reactor was heated inside a tube 
furnace under H2 or inert gas 
flow to 400°C over 10 min, then it 
was heated to 650°C with a ramp 
rate of 5°C min−1, and finally it 
was held at 650°C for 2 h. After 
this process, the reactor was 
taken out of the furnace when 
the temperature fell below 100°C. 
The obtained powders were 
soaked in 1 M HCl solution (molar 
ratio of HCl : H2O : EtOH = 0.66 
: 4.72 : 8.88) for 6 h to remove 
MgO and Mg2Si and then they 
were soaked in 5% hydrofluoric 
acid for 10 min to ensure that any 
unreacted or newly formed SiO2 
was removed. No differences 
were noticed without HF etching. 
After drying under vacuum at 
room temperature, nano-Si pow-
ders were obtained with a yield of 
about 30 mg.
Characterization
TGA/DTA measurements (Netzsch 
STA 449) were carried out under 
Ar or simulated air atmosphere 
(20% O2 in Ar, both are 99.99% 
pure gases from Airgas). The 
heating rate is 5°C min−1 if not 
specified. Other characteriza-
tion was carried out using SEM 
(FEI Nova NanoSEM), TEM (FEI 
Tecnai G2 F20 X-twin), XRD 
(PANalytical X’Pert, Ni-filtered 
Cu Kα radiation), and nitrogen 
adsorption-desorption mea-
surement (Micromeritics, ASAP 
2020). Before nitrogen adsorp-
tion measurements, the samples 
were degassed at 200°C under 
high vacuum for 10 h. Secondary 
ion mass spectroscopy (Cameca 
NanoSIMS 50 L) was used to 
measure the trace impurities in 
SiNPs from RHs. The SiNPs were 
tightly roll-pressed onto a Cu foil 
to form a 10 μm thick pellet (Fig. 
4a). A primary O− ion beam (16 
keV impact energy, normal to the 
surface) was applied to analyze 
the positive secondary ions 
emitted from the SiNP film. The 

rastered area of the primary ion 
beam was 20 μm × 20 μm while 
the gating area was 1.3 μm × 1.3 
μm. The sputtering rate was ~0.2 
nm min−1. Seven secondary ion 
masses, corresponding to 23Na, 
24Mg, 27Al, 28Si, 39K, 44Ca, and 
56Fe were detected simultane-
ously and corrected with the 
natural abundance of isotopes.
Electrochemistry
To prepare electrodes, a mixture 
of 65% wt/wt nano-Si, 20% wt/wt 
carbon black (Super P, TIMCAL, 
Switzerland), and 15% wt/wt 
polyvinylidene fluoride (Kynar 
HSV 900) was ground to form 
homogeneous, black powders. A 
slurry containing this mixture in 
1-methyl-2-pyrrolidinone (NMP) 
was spread onto a thin copper 
foil and dried. The Si mass loading 
is typically 0.1–0.2 mg/cm2. Prior 
to cell fabrication, the electrodes 
were heated in a vacuum oven 
at 60°C for at least 2 h. Coin-type 
cells (2032) were fabricated 
inside an Ar-filled glovebox with 
the nano-Si working electrode, 
a Li metal foil counter/reference 
electrode, and a Celgard 2250 
separator soaked in electrolyte. 
The electrolyte is 1.0 M LiPF6 in 1 : 
1 w/w ethylene carbonate/diethyl 
carbonate (EMD Chemicals). 1 vol 
% vinylene carbonate (Novolyte 
Technologies) was added to the 
electrolyte to improve the cycling 
stability. Cyclic voltammetry 
and electrochemical impedance 
spectroscopy measurements 
were carried out on a BioLogic 
VMP3 system. Galvanostatic 
cycling was done using an MTI 
8 Channels battery tester. If 
not mentioned otherwise, the 
voltage cutoffs are 0.01 and 1 V 
vs Li/Li+. The specific capacity 
is calculated based on the mass 
of Si. The charge/discharge 
rate was calculated assuming 
the theoretical capacity of Si 
(4,200 mA h g−1). The Coulombic 

efficiency was calculated as 
Cdealloy/Calloy, where Cdealloy 
and Calloy are the capacity of 
the anodes during Li extraction 
and insertion. Electrodes with 
metallurgical-grade Si (Alfa 
Aesar, crystalline, 100–200 
mesh, 98%) were fabricated in 
the same manner and tested for 
comparison with the recovered 
nano-Si from RHs.
To characterize the electrodes af-
ter cycling, cells were charged to 
1 V and opened. The nano-Si elec-
trodes were soaked in acetonitrile 
to remove the electrolyte. To 
remove the SEI, electrodes were 
further soaked in 0.5 M HCl and 
rinsed with deionized water.
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Across many different contexts, 
randomized evaluations find 
that school participation is sensi-
tive to costs: Reducing out-of-
pocket costs, merit scholarships, 
and conditional cash transfers 
all increase schooling. Address-
ing child health and providing 
information on how earnings 
rise with education can increase 
schooling even more cost-
effectively. However, among 
those in school, test scores are 
remarkably low and unrespon-
sive to more-of-the-same inputs, 
such as hiring additional teach-
ers, buying more textbooks, 
or providing flexible grants. In 
contrast, pedagogical reforms 
that match teaching to students 

learning levels are highly cost 
effective at increasing learning, 
as are reforms that improve ac-
countability and incentives, such 
as local hiring of teachers on 
short-term contracts. Technol-
ogy could potentially improve 
pedagogy and accountability. 
Improving pre- and post-primary 
education are major future chal-
lenges.
Over the past two decades, 
a new wave of randomized 
evaluations has examined how 
developing countries can help (i) 
children who are not in school 
gain access to education and (ii) 
those in school improve their 
often abysmal learning levels. 
Randomized evaluations can 

help disentangle the causal 
impact of programs from mere 
correlations, but there has 
been debate about the extent 
to which results will generalize 
across different contexts. We 
review the evidence on program 
impact and present a new cost-
effectiveness analysis. In most 
cases, we find a remarkable 
degree of consistency between 
the impacts of similar programs 
across different geographic 
areas. However, the impact of 
programs designed to improve 
teacher performance and 
school accountability seems 
more context-dependent and 
sensitive to small differences in 
program design.

Broadening Access to Education
Randomized evaluations consis-
tently find that making school 
more financially attractive can 
increase school participation. 
Conditional cash transfer pro-
grams provide financial support 
to poor mothers if their children 
obtain basic medical care and at-
tend school regularly. Mexico’s 
initial CCT program (PROGRESA) 
in 1998 increased girls transi-
tion rate from elementary to 
junior secondary school by 14.8 
percentage points and boys by 
6.5 percentage points. After the 
success of PROGRESA, more 
than 30 countries established 
similar programs. Many of these 
have been subject to random-
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ized evaluations, yielding similar 
results.
Most CCT programs involve 
financial transfers that consti-
tute a large fraction of income 
for poor households, but three 
studies show that even small 
transfers can have large effects. 
In Malawi, a monthly $5 CCT 
was as effective as one of $10. In 
Kenya, providing a free school 
uniform (costing less than $8) 
reduced dropout rates among 
girls by 3.1% from a base of 18.8%.

The finding that small short-run 
costs can substantially influence 
life decisions with important 
long-run consequences is 
consistent with insights from 
behavioral economics. Behav-
ioral economics also explains 
why matching the timing of 
payments under CCTs to the 
timing of school fees can raise 
the cost-effectiveness of these 
programs. Merit scholarship 
programs can simultaneously 
increase access to schooling and 
stimulate learning by motivat-
ing students to work harder, do 
more homework, and attend 
school more often.
In some regions of the world, 
gender gaps in enrollment are 
large. The studies cited above 
find substantial effects of finan-
cial incentives on girl’s school 
participation. Despite much dis-
cussion, there is limited rigorous 
evidence on whether latrines 
increase girl’s school attendance 
by allowing them to manage 

menstruation. A randomized 
trial in Nepal found no impact of 
providing sanitary products on 
school participation.
Beyond price, distance to school 
is also important for school 
participation, especially if social 
norms or safety concerns make 
it difficult for girls to travel far 
from home. In Afghanistan, 
a program that encouraged 
communities to donate space in 
existing buildings to establish lo-
cal schools increased enrollment 

of girls by 42 percentage points. 
Girl’s primary school enrollment 
fell 19 percentage points and 
boy’s 14 percentage points per 
additional mile to school.
Two approaches to increasing 
school participation are par-
ticularly cost-effective. School-
based deworming cut student 
absenteeism by a quarter in a 
study in western Kenya, and 
students in neighboring schools 
also attended more because 
the intervention interrupted 
the disease transmission cycle. 
One hundred dollars invested in 
mass school-based deworming 
would generate 14 additional 
years of schooling. Follow-up 
results from Kenya, as well as 
nonrandomized evidence from 
deworming in the U.S. South, 
suggests that deworming gener-
ates large, long-run educational 
and income benefits. Studies 
in the Dominican Republic and 
Madagascar found that simply 
informing those who underes-

timate the correlation between 
education and earnings about 
how average earnings vary with 
education can increase school 
participation at very low cost.
Education Quality
Although the quantity of 
schooling has expanded rapidly, 
quality is often abysmal. In India, 
31% of children in third grade 
could not recognize simple 
words. Nineteen percent of 
teachers were found absent in 
unannounced visits to a sample 
of schools in six countries.
In many developing countries, 
educational systems and cur-
ricula focus on children with the 
highest learning levels. Several 
different pedagogical strategies 
designed to match the level of 

instruction to the child’s level 
proved cost-effective at improv-
ing learning. A remedial educa-
tion program in India generated 
a 3.01-SD test-score gain per 
$100 spent. A Kenyan program 
hired extra teachers, divided 
grade 1 classes into two, and 

compared learning when stu-
dents were assigned to classes 
on the basis of initial prepared-
ness or random assignment. 
Tracking by initial level of pre-
paredness increased test scores 
at both higher and lower levels 
of initial preparedness. Technol-
ogy can be used to tailor learn-
ing to a student: A computer-as-
sisted learning (CAL) program in 
India, which used math software 
that allowed children to learn at 
their own pace, increased scores 
by 0.48 SD or 1.54 SD per $100 
spent. But there were no sig-
nificant test-score gains in Peru 
from the One Laptop per child 
program or a Colombian CAL 
program, potentially because 
the programs did not tailor 

instruction to each student’s 
level of knowledge and because 
the computers in Colombia were 
not tied to the curriculum and 
therefore not widely used.
Evidence from India suggests 
that incentivizing teacher pres-
ence in class can improve test 

In India, 31% of children in third grade 
could not recognize simple words. Nine-
teen percent of teachers were found 
absent in unannounced visits to a sample 
of schools in six countries.

Evidence from India suggests that in-
centivizing teacher presence in class can 
improve test scores.
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scores. However, the effective-
ness of several approaches to 
improving teacher incentives 
seems to differ across studies. 
Tying teacher pay to student 
test scores improved learning 
in India, but in Kenya teachers 
responded primarily by teach-
ing to the test. Some argue that 
informing parents about school 
conditions can lead them to 
demand better services from 
public schools. An evaluation of 
this approach in India found no 
impact. In contrast, a program 
in Pakistan found providing par-
ents with information on both 
public and private (nonelite) 
schools caused low-performing 
schools to improve their perfor-
mance and higher-performing 
private schools to reduce their 
fees. An important topic for 
future work is whether these 
contrasting results are due to 
differences in the details of 
the program or differences in 
context.
Programs that go further in 
empowering, rather than just 
informing local communities 
seem more successful. Intro-
ducing local school commit-
tees does not in itself seem to 
improve performance, nor does 
training these committees or 

informing members of their 
duties and levers for improving 
quality. However, giving school 
committees more formal links to 
government and making them 
more representatives through 
elections did improve test 
scores in Indonesia.
Studies in both Kenya and India 
found test-score gains from sup-
plementing civil-service teachers 
with locally hired teachers hired 
on short-term contracts. The 
Kenya study suggests that if the 
government planned on hiring 
enough teachers to have a class 
size of 40 students in first grade, 
initially hiring teachers locally on 
short-term contracts at about 
one-fourth the salary, would in 
theory be infinitely cost-effec-
tive: It would improve learning 
while reducing costs relative 
to the current system. Another 
study in Kenya highlighted the 
pressures governments may 
face to turn locally hired con-
tract teachers into civil servants 
a move that can undermine their 
effectiveness.
A more radical step would 
be to provide parents with 
vouchers and allow them to 
choose private schools for their 
children. A program in Colombia 
that combined elements of 
vouchers and merit scholarships 

(vouchers were contingent 
on grade completion) led to 
higher rates of secondary school 
completion. More evidence 
from other developing country 
contexts would be very useful. 

Evidence on the overall test-
score impact of vouchers in 
the United States is mixed, but 
there is at least some evidence 
that disadvantaged African-
American populations gain). 
One hypothesis is that these 
programs have a bigger impact 
where governance problems in 
public schools are more severe.
We have learned a great deal 
about how to help those 
children who are not in school 
obtain access to schooling, and 
a number of general themes 
have emerged from research 
on how to ensure children in 
primary school are learning. 
Providing additional inputs 
without changing pedagogy 
or governance has had limited 
impact, whereas adapting 
teaching methods to reach 
the varied learning levels in 
developing countries is highly 
effective. There are three 
major challenges for education 
in developing countries, 
including using technology to 
improve pedagogy and school 
accountability, cost-effectively 
improving education access and 
quality outside primary school, 
and understanding the role 
of private education. In all of 
these areas, it will be important 
to study long-term impacts on 

learning, noncognitive skills, 
labor market outcomes, health 
and family outcomes, and civic 
attitudes and behavior. We have 
much more to learn.
Grand Challenges

Use technology to improve 
pedagogy, management, and 
accountability. Most developing 
country classrooms contain a 
dramatic range of learning lev-
els. Programs that seek to tailor 
teaching to children’s learning 
level have proved effective, and 
educational technology that 
tailors instruction to student’s 
knowledge levels could play 
an important role. In addition, 
monitoring technologies could 
help improve accountability and 
facilitate better incentives in 
education systems where one in 
five teachers are absent.
Improve access to, and the 
quality of pre- and post primary 
education. Substantial evidence 
exists on how to increase 
the quantity and quality of 
education in primary schools. 
But much more research is 
needed at other education 
levels. There is intriguing 
evidence that preprimary and 
early childhood programs could 
be highly effective in improving 
learning, but we need to know 
more. Secondary, vocational, 
and tertiary schooling are also 
important areas for research 
because of the rapid rise 
in attendance, high costs, 
concerns about curricular 
relevance, and the patchy state 
of current knowledge.
Develop appropriate policies 
for regulating and supporting 
the private sector in education. 
In large part because of the 
poor quality of government-run 
education, private schools are 
increasingly common, even for 
the poor. But many of these 
schools are of low quality, and 
we know little about how to 
improve their performance 
or the potential role of 
government in supporting and 
regulating them. 

Programs that seek to tailor teaching to 
children’s learning level have proved ef-
fective, and educational technology that 
tailors instruction to student’s knowledge 
levels could play an important role.
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One of the major challenges 
in cell implantation therapies 
is to promote integration of 
the microcirculation between 
the implanted cells and the 
host. We used adipose-derived 
stromal vascular fraction (SVF) 
cells to vascularize a human 
liver cell (HepG2) implant. We 
hypothesized that the SVF 
cells would form a functional 
microcirculation via vascular 
assembly and inosculation with 
the host vasculature. Initially, 
we assessed the extent and 
character of neovasculatures 
formed by freshly isolated 
and cultured SVF cells and 
found that freshly isolated 
cells have a higher vasculariza-
tion potential. Generation of 
a 3D implant containing fresh 
SVF and HepG2 cells formed 
a tissue in which HepG2 cells 
were entwined with a network 
of microvessels. Implanted 
HepG2 cells sequestered 
labeled LDL delivered by 
systemic intravascular injec-
tion only in SVF-vascularized 
implants demonstrating that 
SVF cell-derived vasculatures 
can effectively integrate with 
host vessels and interface with 
parenchymal cells to form a 
functional tissue mimic.
Tissue replacement is a poten-
tial strategy for regeneration 
of different organs affected 
in multiple conditions such as 
organ failure and congenital 

abnormalities. Cell trans-
plantation offers an alterna-
tive to treat patients with 
organ failure, such as in liver 
diseases. However, minimal 
engraftment is achieved with 
this approach. One of the 
major caveats in tissue replace-
ment therapies is to promote 
effective vascularization of the 
transplanted tissue in order to 
prevent death and promote 
engraftment of transplanted 
cells. Several approaches have 
been utilized in an attempt 
to promote vascularization 
of implanted tissues such as 

the delivery of angiogenic 
growth factors to recruit host 
vessels or co-implantation of 
endothelial and angiogenic 
signaling cells with target 
tissue cells (reviewed in). Al-
though considerable progress 
has been achieved, significant 
obstacles such as short half-life 
of growth factors in the tis-
sues resulting in regression of 
newly formed vasculatures and 
potential source of endothelial 
and angiogenic signaling cells 
for human transplants still 
need to be addressed.
Adipose-derived stromal vascu-

lar fraction (SVF) cells are an 
attractive cell population iden-
tified for transplantation stud-
ies since human adipose tissue 
is an easily accessible and 
dispensable tissue source that 
can provide large numbers of 
cells suitable for implantation 
with little donor morbidity 
and patient discomfort. In 
addition, SVF cell preparations 
have been shown to be safely 
and effectively transplanted to 
either an autologous or alloge-
neic host and can be manufac-
tured in accordance with Good 
Manufacturing/Tissue Practice 

Generation of a functional liver tissue mimic using 
adipose stromal vascular fraction cell-derived 
vasculatures

S. S. Nunes, J. G. Maijub, L. Krishnan, V. M. Ramakrishnan, 
L. R. Clayton, S. K. Williams, J. B. Hoying & N. L. Boyd
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guidelines.
SVF cells are obtained from the 
enzymatic digestion of adipose 
tissue to single cells followed 
by discarding adipocytes. They 
are a mix of heterogeneous 
cell populations composed of 
endothelial cells, fibroblasts, 
perivascular cells, immune cells 
and undefined stem cell sub-
populations. 
The potential of SVF cells to 
promote vascularization and 
improve organ function when 
delivered to sites of ischemia 
has been demonstrated in 
animal models of peripheral 
ischemic disease and myocar-
dial infarction.
Here, our goal was to harness 
the vascularization potential 
of SVF cells in vivo to generate 
an effective vascular interface 
between host and trans-
planted liver cells resulting in 
a functional tissue mimic. We 
show that (1) adipose-derived 
SVF cells have a potent intrin-
sic vascularizing potential, (2) 
culturing freshly isolated SVF 
cells retains this vasculariza-
tion potential despite possible 
changes in cell populations, 
and (3) SVF cell-derived vas-
culatures form a functional 
interface between host and 
implanted parenchymal cells.
Results
Adipose stromal vascular 
fraction cells form perfused 
microvasculatures
One of the key technical 
hurdles for developing a func-
tional tissue mimic is providing 
a vascular interface between 
the host circulation and 
implanted parenchymal cells. 
The freshly isolated stromal 
vascular fraction (SVF) from 
adipose is rich in vascular and 
other relevant cells capable of 
incorporating into vessels in 
vivo. Similarly, cultured SVF cell 

populations also exhibit vascu-
larizing potential, supporting 
the use of both fresh and cul-
tured SVF cells (fSVF and cSVF, 
respectively) as cell sources 
in transplantation therapies. 
Based on these past findings, 
we hypothesized that adipose 
SVF cells alone are capable of 
forming de novo a new vascu-
lature that would be amenable 
to use in vascularizing a tissue 
mimic. To test this hypothesis, 
we used SVF cell preparations 
from transgenic rats ubiqui-
tously expressing GFP to form 
implants. As predicted, both 
fSVF and cSVF cells in a simple 

3D collagen matrix free of ex-
ogenous growth factors self-
assembled to form a perfused 
vasculature (Fig. 1). 
For both SVF cell preparations, 
complete vascular trees con-
sisting of arterioles, capillaries 
and venules were observed 
and comprised entirely of 
GFP+ cells, indicating an SVF 
origin (Fig. 1). While both fSVF 
and cSVF generated perfused 
vasculatures, those formed by 
cSVF had lower vessel densi-
ties than fSVF-derived vascu-
latures (fSVF, 94.9 ± 22; cSVF, 
59.2 ± 8 vessels/field of view) 
and total vessel perfusion was 

significantly less, (fSVF, 97.4 
± 0.8; cSVF, 86.7 ± 1.9) (Fig. 
1 ). Additionally, the average 
vessel diameter within the 
cSVF-formed vasculatures was 
significantly higher suggesting 
a lower proportion of smaller 
capillary-like diameters than 
in fSVF-formed vasculatures 
(fSVF, 11.7 ± 1.5; cSVF, 14.6 ± 
2.3) 
(Fig. 1 ).
Fresh (fSVF) and cultured 
(cSVF) isolated from GFP rats 
were seeded in 3-dimensional 
collagen type I gels and im-
planted subcutaneously into 
immunocompromised mice. 
After 4 weeks, host mice were 
perfused with dextran-TRITC 
through jugular injection. Rep-
resentative images of vascula-
tures formed 4 weeks post-
implantation are shown. Vessel 
density (number of vessels/
field of view), percentage of 
vessels perfused (*p = 0.001) 
and average vessel diameter 
(*p = 0.02) are shown. Values 
are reported as mean ± s.e.m.; 
n = 3/condition.
Adipose stromal vascular 
fraction cells contribute to 
angiogenesis
Another critical issue with 
functionalizing an implanted 
tissue mimic is efficient 
integration between the 
mimic-host vasculatures. Us-
ing an experimental model of 
neovascularization involving 
the implantation of angiogenic 
microvessels, we next investi-
gated the ability of SVF cells to 
incorporate into an angiogenic 
vascular bed, an activity essen-
tial to vascular integration. As 
with de novo vessel assembly, 
both fresh and cultured SVF 
cells participated in the forma-
tion of new vessel elements 
during active angiogenesis 
(Fig. 2). During the early phas-
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es of neovascularization, which 
is dominated by angiogenesis 
and immature network forma-
tion, SVF cells were intimately 
associated with the nascent, 
endothelial cell-derived 
neovessels throughout the 
developing neovasculature. In 
the later implants, the mature 
vasculatures that formed 
were comprised of GFP+ (i.e. 
SVF-derived) and GFP-negative 
(i.e. non-SVF-derived) cells 
(Fig. 2). Moreover, many of 
the non-SVF-derived vessels 
were populated with SVF cells 
or were chimeras of non-SVF-
derived and SVF-derived vessel 
segments (Fig. 2). In mature 
angiogenic implants containing 
fSVF, GFP+ cells were observed 
in endothelial and perivascular 
positions of all vessel types. In 
contrast, cSVF cells were found 
predominately in perivascular 
positions and rarely in the 
endothelial position (Fig. 2). 

In addition, the extent of 
cSVF cell incorporation into 
the formed vasculature was 
approximately half that of fSVF 
cells (fSVF, 24.6 ± 10.4%; cSVF, 
13 ± 6.6%) (Fig. 2).
Figure 2: Adipose stromal vas-

cular fraction cells contribute 
to angiogenesis.
Freshly isolated and cultured 
SVFs significantly differ in their 
ability to incorporate into sites 
of neovascularization. fSVF 
and cSVF isolated from GFP 

rats were co-implanted with 
microvessel fragments derived 
from non-GFP rats into immu-
nocompromised mice for 14 or 
28 days, when implants were 
removed and vessels stained 
with GSI-TRITC. Representative 
images of vasculatures formed 
14 and 28 days post-implanta-
tion. Black arrow shows SVF in 
endothelial cell position. White 
arrows show SVF incorporated 
in perivascular position. Quan-
tification of SVF incorporation 
into neovessels 28 days post-
implantation (percentage of 
total vessel volume) Values are 
reported as mean ± s.d.; *p = 
0.01, n = 4 (fSVF); n = 8 (cSVF).
Cultured SVF cells have fewer 
CD31 and cKit positive cells 
than fresh SVF cells
These differences in incorpora-
tion potential and vascular po-
sition suggest that submitting 
SVF cells to culture promotes 
either a selection of a perivas-



www.experttechnologyreview.com 
19

cular phenotype or changes in 
the population potential. To 
investigate the different cell 
populations present in fresh 
and cultured SVF, we assessed 
the expression of different cell 
type markers by flow cytom-
etry (Fig. 3). Consistent with 
the vascularizing potential and 
predicted from a related study, 
cSVF cell population contains 
less than half the number of 
CD31+ cells (presumably en-
dothelial cells) than fSVF cells 
(Fig. 3). Similarly, the propor-
tion of c-Kit+ progenitor cells 
was greatly reduced in cSVF 
cells as compared to fSVF cells. 
However, the proportions 
of cells expressing markers 
for monocyte/macrophages 
(CD14), perivascular cells 
(PDGFR-β) and multipotent 
cells (CXCR4, c-Met) was not 
different (Fig. 3). The similar 
presence of PDGFR-β+ cells in 
both SVF preparations might 
explain the shared potential 

for establishing mural/perivas-
cular coverage of the new 
vessel elements.
Figure 3: Expression of cell 
surface markers in freshly iso-
lated (black bars) and cultured 
(white bars) SVF cells.
 Cells were stained for the dif-
ferent molecules and analyzed 
by fluorescent flow cytometry. 
Percentage of cells positive for 
a specific molecule above iso-
type control is shown. Values 
are reported as mean ± s.d.; *p 
= 0.009 (CD31) and 0.02 (c-kit); 
n = 3/condition. At the 95% 
confidence level, α = 0.929.
Human freshly isolated 
adipose SVF cells vascularize 
implanted parenchymal cells
Having demonstrated the 
vascularizing potential of SVF 
cells using a transgenic lineage 
marker, we next determined 
the vascularizing potential of 
clinically relevant human SVF 
cells. To do this, we repeated 
the above de novo assembly 

experiments using freshly 
isolated SVF cells derived from 
discarded lipo-aspirates with 
the exception that the SVF 
cells in collagen constructs 
were implanted for 6 weeks 
instead of 4 weeks. As with 
the rat SVF cells, the human 
SVF cells were also able to 
self-assemble into a vascular 
network, although the human 
SVF-derived network may still 
be undergoing neovascular re-
modeling at this time (Fig. 4). 
To determine if the human SVF 
cells retained this ability to as-
semble a vasculature de novo 
in the presence of parenchyma 
cells, we implanted constructs 
containing human SVF with 
HepG2 cells, an hepatocyte-like 
cell line25, grown on Cytodex-3 
beads to maintain the hepato-
cyte-like phenotype in the 3-D 
environment. As before, the 
human SVF cells assembled 
a vascular network in these 
implants (Fig. 4). Interestingly, 

human SVF-derived vessel 
networks formed around and 
in close approximation to the 
HepG2 clusters (Fig. 4).
Figure 4: Human freshly iso-
lated adipose SVF cells vascu-
larize implanted parenchymal 
cells.
(A–C) Freshly isolated human 
SVF seeded in collagen type I 
gels and implanted subcutane-
ously into immunocompro-
mised mice. After four weeks, 
implants were stained with 
UEA-TRITC. (D–F) Human SVF 
and HepG2 beads constructs 
implanted for 6 weeks.
Freshly isolated adipose SVF 
cells functionally interface 
with implanted parenchymal 
cells
Because of the close associa-
tion between SVF cell-derived 
vessels and HepG2 clusters, 
we next determined if this 
vascularized cell system was 
functional. To do this, we 
took advantage of the fact 
that HepG2 cells express the 
LDL receptor and take up LDL 
similar to mature hepatocytes 
by examining LDL uptake in 
the vascularized implants. As 
expected, HepG2 cell implants 
vascularized with fresh SVF 
cells took up DiI-labeled LDL 
(DiI-LDL) injected intravenous-
ly into the host mouse (Fig.5). 
Approximately 83% of the 
HepG2 clusters were associ-
ated with a vascular network 
or DiI-LDL uptake, while ap-
proximately 67% of the HepG2 
clusters were associated with 
both. Further analysis indi-
cates a strong correlation (r = 
0.909) between the presence 
of vessels and DiI-LDL uptake 
by HepG2 cell clusters (Fig. 5). 
Indeed, HepG2 clusters not 
associated with a vasculature 
did not co-localize with DiI-LDL 
despite DiI-LDL uptake by host 
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liver (Fig. 5).
Figure 5: Freshly isolated 
adipose SVF cells form a func-
tional interface with implanted 
parenchymal cells that allows 
for DiI-LDL uptake.
HepG2-GFP+ coated Cyto-
dex-3 microcarrier beads. (B) 
DiI-LDL within construct. (C) 
GS1-Cy5+staining of murine 
endothelium, demonstrating 
formation of a vascular bed 
around beads. (D) HepG2-
GFP+and DiI-LDL overlay 
showing co-localization. (E) 
HepG2-GFP+ coated Cytodex-3 
microcarrier beads implanted 
without SVF cells do not form a 
GS1-Cy5+ vascular network. No 
DiI-LDL uptake was observed. 
(F) DiI-LDL uptake within host 
liver confirming adequate DiI-
LDL delivery to host circula-
tion. (G) Percentage overlap of 
HepG2-GFP+ clusters and GS1-
Cy5+ vasculature and DiI-LDL 
in implants containing SVFs 
and HepG2-GFP+. No HepG2 
clusters lacking associated 
GS1-Cy5+ and DiI-LDL signal 
were identified (+). *p = 0.03; 
†p = 0.008 with n = 5/condition. 
At the 95% confidence level, α 
= 0.569. Values are reported as 
mean ± s.e.m. (H) Scatter plot 
of implants (n = 5/condition) 
with HepG2 clusters comparing 
DiI-LDL with GS1-Cy5+ vascu-
lature. Pearson correlation 
coefficient of r = 0.909 was 
calculated.
Discussion
With a relatively simple strat-
egy, we show for the first time 
that functional, vascularized 
tissue mimics can be generat-
ed by combining parenchymal 
and adipose-derived SVF cells. 
In this case, the tissue mimic 
was a model liver module us-
ing a human model hepatocyte 
cell line (HepG2) as the paren-
chyma. Central to this strategy 

is the ability of adipose-derived 
SVF cells (either freshly iso-
lated or cultured) to spontane-
ously form de novo a mature 
microvasculature. Importantly, 
the uptake of LDL by the 
HepG2 cells demonstrates that 
this formed microvasculature 
serves as a functional vascular 
interface between the host cir-
culation and the parenchymal 
cells. The vascular-parenchyma 
integration observed in the 
SVF-based implant, intrinsic to 
native tissues, highlights the 
therapeutic potential of this 
implant design/strategy. While 
we demonstrated proof-of-
principle using a liver tissue 
mimic, we envision this use 
of adipose SVF cells as an 
enabling solution with broad 
applicability. Related to this 
and due to the inherent vas-
cularization ability of isolated 
adipose SVF cells, we envi-
sion a point-of-care strategy 
whereby freshly harvested 
SVF cells from readily acquired 
lipoaspirates can be used in an 
autologous fashion. Converse-
ly, given that cultured SVF cells 
retain the ability to form de 
novo blood-perfused vascula-
tures, a more therapeutically 
convenient “off-the-shelf ” ap-
proach could be employed by 
using banked, pooled adipose 
SVF cells expanded by culture 
(albeit low passage number). 
The low immunogenicity of 
adipose-derived cells makes 
the allogeneic approach fea-
sible. This immune-privileged 
aspect of adipose SVF cells 
may even facilitate the use of 
allogeneic parenchymal cells 
in the implant design should 
an autologous solution not 
be available. Finally, multiple 
Phase I clinical trials using 
different adipose-derived SVF 
preparations as a source for 

therapeutic mesenchymal cells 
indicate that these cells are 
very safe.
Previous attempts towards the 
development of vascularized 
liver grafts for transplanta-
tion consisted of incorpo-
rating vascular endothelial 
growth factor into scaffolds 
to enhance vascularization 
of transplanted hepatocytes. 
However, the authors did not 
investigate vessel perfusion or 
function of implanted hepato-
cytes. Here we demonstrate 
that when combined with 
HepG2 parenchymal cells, 
SVF cell-derived vasculatures 
envelop these cells, forming a 
functional interface. Indeed, 
we demonstrate the effective 
integration of transplanted 
liver tissue mimics six weeks 
post-implantation through the 
metabolic interaction between 
SVF formed vessels and paren-
chyma cells, as illustrated by 
the uptake of fluorescently la-
beled LDL by HepG2 cells. This 
proof-of-principle system sug-
gests that other therapeutic 
cells could be combined with 
SVF to form modular tissue 
mimics for delivery or removal 
of circulating biomolecules.
The simple liver tissue mimic 
was developed as a modular 
system designed to perform a 
specific function (LDL uptake 
in this case). Similarly, tissue 
mimic modules with different 
functional purposes could be 
assembled by incorporating 
different parenchymal cells 
along with the vascularizing 
adipose SVF cells. In this way, 
via our modular approach, 
more complex organoids 
capable of performing mul-
tiple, potentially integrated, 
physiological functions could 
be generated by combining 
these different multiple tissue 

mimics. This modular strat-
egy is also scalable by simply 
implanting more or less of the 
modules to meet therapeutic 
need. Additionally, select mod-
ules (or all) could be removed 
should there be an unexpect-
ed, deleterious outcome to the 
implantation (e.g. infection). 
Depending on the configura-
tion, these mimics, such as the 
liver mimic presented here, 
could prove useful not only as 
an implantable functional re-
placement (e.g. LDL clearance) 
for regenerative medicine, but 
also as a human model tissue 
system for triaging/developing 
drug candidates targeting spe-
cific parenchyma types, evalu-
ating drug metabolism (as with 
the hepatocyte-like module), 
and other translational and 
mechanistic investigations.
While the inherent vasculariza-
tion capability of adipose SVF 
cells is maintained in early pas-
sage culture, the capacity of 
these cells to incorporate into 
vascular sites of neovascular-
ization (i.e. angiogenic neoves-
sels) is altered, suggesting that 
culturing has an effect on the 
SVF cells. This is demonstrated 
not only by the significant 
decrease in SVF incorporation 
into formed neovessels but 
also by the position of the 
incorporated cells (endothe-
lial and perivascular for fresh 
SVF; mostly perivascular for 
cultured SVF). Flow cytometry 
of select markers revealed 
a significant decrease in the 
percentage of CD31+ and cKit+ 
cells after culture, suggesting 
a reduction in the proportion 
of endothelial cell phenotypes. 
This reduction corresponds to 
a lower density (i.e. number) 
of vessels formed de novo by 
the cultured SVF cells and is 
consistent with the idea that 
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the endothelial cells present in 
an adipose SVF cell isolate are 
required for vascular assembly. 
Interestingly, the proportion of 
cells with perivascular pheno-
type (PDGFR-β+ cells) did not 
change with culture. Again, 
this is consistent with the 
observation that cultured SVF 
cells preferentially incorpo-
rated into the mural position in 
angiogenic neovessels.
It’s important to note that 
plating and culture conditions 
we employed differ from those 
used by others selecting for 
adipose-derived stem cells 
(ADSC). While there are cells 
expressing mesenchymal stem 
cell-like markers in our early-
passage, cultured SVF cells, we 
clearly have mixed cell phe-
notypes present that are not 
typically observed in the other 
reported ADSC phenotypes. 
These mixed phenotypes ob-
served in our cultured SVF cells 
may explain why the cultured 
SVF cells are able to generate 
de novo a vasculature (as all 
necessary cell types appear to 
be present), albeit to a lesser 
extent than with the freshly 
isolated SVF cells. Whether or 
not extended culturing of the 
SVF cells (beyond P0 or P1) 
alters further cell phenotypes 
and, consequently, the vascu-
larizing ability remains to be 
determined.
One of the most intriguing 
aspects of the current study is 
the ability of SVF cells, either 
fresh or cultured, to go from 
a single-cell suspension to a 
self-assembled functionally 
mature vasculature. At pres-
ent it is unknown how this 
heterogeneous cell mix works 
together to reassemble back 
into a vasculature or which 
specific cell types are neces-
sary. As shown by Koh, et al, 

and indicated here, endothe-
lial cells play an essential role 
in this process. However, 
endothelial cells alone are 
insufficient to form a mature 
vasculature either in vitro or in 
vivo. Clearly non-endothelial 
support cells are required to 
achieve vessel stabilization 
and maturation. Within the 
SVF are these support cells, 
such as perivascular cells and/
or mesenchymal stem cells. 
But, also other stromal cells 
present in the isolate, such as 
fibroblasts and macrophages, 
may be important. Although it 
is possible that vascular beds 
from all tissues, when isolated 
and disassembled, would show 
the same self-assembly capac-
ity as demonstrated here by 
adipose-derived SVF cells, the 
adipose vasculature has been 
proposed to be evolutionarily 
less mature than other more 
quiescent vascular beds and 
thus more plastic. Perhaps 
this plasticity is important to 
allow tissue, and thus vascular, 
remodeling in response to the 
energy storage requirements 
of adipose tissue. Besides its 
relative abundance and ac-
cessibility compared to other 
adult cell sources, these results 
highlight adipose-derived SVF 
clinical utility for vasculariza-
tion under a variety of relevant 
conditions.
In conclusion, we demon-
strate for the first time that 
adipose SVF cell-derived 
vasculatures from rodent and 
human sources can effectively 
integrate with host vessels 
and interface with parenchy-
mal cells (model hepatocyte 
cells in this case) to form a 
functional, implanted tissue 
mimic module and proof-of-
principle therapeutic potential. 
This enabling technology can 

also be expanded to generate 
a variety of tissue mimics and 
cellular modules, by simply 
changing the parenchymal cell 
type (e.g. cardiomyocytes, 
β-cells, or engineered thera-
peutic cells). The LDL uptake 
observation suggests that the 
adipose-derived vasculatures 
in these implant modules can 
acquire functional specificity, 
an important aspect for thera-
peutic efficacy and mimic func-
tion. This approach whereby 
abundant therapeutic cells are 
utilized without selection or 
further manipulation, beyond 
the initial isolation process, 
creates new avenues towards 
tissue mimic and therapeutic 
applications including the abil-
ity to incorporate disease- and/
or patient-specific dynamics.
Methods
Ethics statement
All animal experiments were 
performed in compliance with 
institutional guidelines, as 
per US National Institutes of 
Health Guide for the Care and 
Use of Laboratory Animals and 
were approved by Univer-
sity of Louisville Institutional 
Animal Care and Use Commit-
tee procedures and policies 
(IACUC #12059, 12060).
Rodent and human SVF isola-
tion
Adipose-derived SVF cells were 
isolated from the epididy-
mal fat pads of male, retired 
breeder Sprague-Dawley 
rats (Charles River) under 
anesthesia [ketamine (40–80 
mg/kg) and xylazine (5–10 
mg/kg)]. Green fluorescent 
protein (GFP)-tagged SVF 
were obtained from Sprague-
Dawley rats that ubiquitously 
express GFP (Rat Research and 
Resource Center, University 
of Missouri, Columbia, MO). 
Human SVF were isolated from 

adipose tissue obtained from 
abdominoplasty (IRB Exempt, 
#09.0037). Harvested fat was 
washed in 0.1% BSA-PBS, finely 
minced, and digested in 2 mg/
ml type I collagenase solution 
(Worthington Biochemical 
Company, Freehold, NJ, USA) 
for 40 min at 37°C with vigor-
ous shaking. Adipocytes were 
removed by centrifugation, 
and the entire cell pellet was 
washed with 0.1% BSA-PBS. 
Cells were either immedi-
ately used (Fresh SVF, fSVF) 
or plated into gelatin-coated 
plates (Cultured SVF, cSVF 5 × 
104 cells/cm2) in fresh media 
(DMEM supplemented with 
2 mM L-glutamine, 50 μg/ml 
ECGS and 10% FBS). Cultured 
SVF were used at P0 after 
5–7 days when cells reached 
confluence.
Flow cytometry analysis
cSVF were dissociated with 
non-enzymatic Cell Dissocia-
tion Buffer (Sigma) after reach-
ing confluence (P0) and fixed 
with 4% paraformaldehyde for 
10 min at room temperature. 
Cells were blocked with PBS 
containing 5% fetal bovine 
serum (FBS) for 30 minutes on 
ice and incubated with the fol-
lowing antibodies in blocking 
buffer on ice for 1 hour: anti-
CD14 (1:100), anti-CD31-APC 
(1:500)(BD Biosciences); anti-
cKit (1:100, Abcam); anti-CXCR4 
(1:100, Ebiosciences); anti-
c-Met (1:100), anti-PDGFR-β 
(1:100, Santa Cruz Biotechnol-
ogy) overnight at 4°C. Second-
ary antibodies used were anti-
mouse-Alexa Fluor 488 (1:400)
(Jackson ImmunoResearch) 
and anti-rabbit-Cy6 (1:500)
(Jackson ImmunoResearch) 
for 30 min at 4°C.
Microvessel isolation
Fat-derived microvessels (FMF) 
were isolated from rat epididy-
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mal fat by limited collagenase 
digestion and selective screen-
ing as previously described. 
The collagenase used (type I; 
Worthington Biochemical Com-
pany, Freehold, NJ, USA) was 
lot tested to yield high num-
bers of fragments with intact 
morphologies. These vessel 
fragments have the potential 
to form a microcirculation 
composed of different vessel 
types 4 weeks post implanta-
tion in vivo in 3-dimensional 
collagen gels.
HepG2 cell culture
HepG2 cells were cultured in 
T-75 tissue culture flasks in 
HepG2 growth media consist-
ing of Dulbecco’s Modified 
Eagle’s Media high glucose, 
10% fetal bovine serum, 1× 
penicillin/streptomycin, and 
1× L-glutamine (Invitrogen Ca-
marillo, CA, USA). Media was 
changed every other day and 
cells were grown to conflu-
ence at which time they were 
prepared for Cytodex-3 culture 
as described below. Plasmids 
and Cell Transduction HepG2 
were transduced with retrovi-
rus to constitutively express 
GFP (pBMN-I-GFP) or Ds-Red as 
previously described46.
Cytodex-3 cell culture
Fifty mg of Cytodex-3 micro-
carrier beads (Sigma, St. Louis, 
MO, USA) were hydrated 
with 5 mL phosphate buff-
ered saline (PBS) -Ca2+/-Mg2+ 
(Hyclone) for four hours with 
occasional mixing to avoid 
aggregation47, 48. PBS solu-
tion was removed and washed 
out with freshly prepared 
70% ethanol for total of four 
washes. The last 70% ethanol 
wash was carried overnight. 
The following day, ethanol was 
removed and 10 mL of HepG2 
growth media was added for a 
total of four washes. The last 

wash was removed and HepG2 
cells were passaged into a 
resuspension of 1 × 106 cells/
mL. 6 × 106 cells were added to 
4 mL of HepG2 media contain-
ing Cytodex-3 beads and gently 
mixed. The bead-cell mixture 
was added to a 100 mm petri 
dish (BD Falcon) and incubated 
for three days at 37°C and 5% 
CO2 for optimal microcarrier 
coverage.
Preparation of 3-dimensional 
constructs and in vivo implan-
tation
To form the 3D constructs, 
fresh or cultured SVF (106 
cells/mL) were suspended 
into 3 mg/mL of collagen type 
I (BD Biosciences, San Jose, 
CA, USA) and 0.2 mL of the 
suspension was seeded into 
wells of 48-well culture plates. 
Constructs were implanted 
subcutaneously on the flanks 
of Rag1 mice as previously 
described22. To assess the 
potential of fresh and cul-
tured SVF to participate in the 
neovascularization process, 
fresh or cultured SVF from 
GFP rats (106 cells/mL) were 
seeded into collagen gels con-
comitantly with isolated FMFs 
(20,000/mL). FMF/SVF/collagen 
suspensions were pipetted 
into wells of a 48-well culture 
plate (0.2 mL/well) to form a 
3D construct that were either 
cultured in DMEM + 10% FBS 
or implanted subcutaneously 
on the flanks of Rag1 mice as 
previously. Alternatively, SVF 
were seeded in the presence 
of HepG2 cells before implan-
tation.
Implant analysis
Microvascular constructs were 
harvested at either 4 or 6 
weeks after implantation and 
fixed in 4% paraformaldehyde 
for 20 minutes. Samples were 
permeabilized with 0.5% Triton 

X-100 and rinsed with PBS. 
After blocking for two hours 
with 10% goat serum (Sigma), 
samples were incubated over-
night with fluorescent or biotin 
conjugated lectins. Following 
three 15 minute washes in 
divalent cation free (DCF)-PBS, 
samples were imaged en bloc 
with an Olympus MPE FV1000 
Confocal Microscope and ana-
lyzed with Amira 5.2 (Visage 
Imaging, Inc., San Diego, CA, 
USA). SVF cells were identified 
by either constitutive expres-
sion of GFP (when obtained 
from animals that ubiquitously 
and constitutively express 
GFP) or labeling with TRITC/
Fluorescence conjugated or 
Cy5-streptavidin GSI (rodent 
SVF) or UEAI (human SVF) 
lectin (Vector labs, Burlingame, 
CA, USA). To evaluate vessel 
perfusion in the implanted 
constructs, host mice were 
perfused intravenously with 
the blood tracer dextran-TRITC 
2,000,000 MW for 15 minutes 
before the constructs were 
harvested. Confocal micros-
copy images of implants (from 
3–12 image stacks per each of 
5 implants) with HepG2-GFP+ 
clusters were identified and 
examined for presence of 
GS1-Cy5+vasculature, DiI-LDL, 
or both. Those images without 
HepG2-GFP+ clusters were not 
included. Significant differ-
ences between HepG2-GFP+ 
clusters with both GS1-Cy5+ 
vessels and DiI-LDL and those 
with either one or the other or 
none were determined using 
a two-tailed t-test between 
the sample pairs of interest. 
To determine if DiI-LDL uptake 
is correlated with the pres-
ence of GS1-Cy5+ vasculature, 
HepG2-GFP+ clusters posi-
tive for DiI-LDL were plotted 
against those clusters positive 

for GS1-Cy5 vasculature. The 
Pearson correlation coeffi-
cient was then calculated for 
statistical correlation between 
the two variables. Significant 
differences in measured pa-
rameters (Figs. 1, 2,3) between 
fresh and cultured SVF cells (n 
= 3/condition) was determined 
by a Student’s t-test with a 
normality check.
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Writing prediction pieces is a 
funny thing because there is 
really no such thing as “next 
year.” Time is a continuum, 
and the calendar is a human 
construct designed to help us 
keep organized. Things that will 
happen “next year” are already 
happening now; we may simply 

not take note of them until the 
sun rises and sets dozens and 
dozens of times.
So as I look to 2013, I realize that 
much of which I expect to see in 
the coming 12-to-14 months has 
been quietly (or not so quietly) 
developing for months, even 
years. From my point of view, 

its unlikely 2013 will contain 
any revolutionary or ground-
breaking advancement in 
technology, social media or even 
the nexus of the two. Believe 
me, I want breakthroughs. But 
in order for them to be such, 
they have to be things I’ve 
never seen before, which mean 

I have little chance of predicting 
them. Let’s be honest, I’m no 
Nostradamus.
On the other hand, I can tell 
you about the trends that will 
make a difference “next year.” 
If you’ve been paying attention 
you may already know what 
they are.

Here are some stats for you:
● More than 80% of smartphone 

and tablet owners use these 
devices while watching TV.

● At least 25% of U.S. 
smartphone and tablet 
users use the devices while 
watching TV multiple times 
per day.

● 51% of those who post on 
social media while watching 
TV do so to connect with 
others who might also be 
watching the same thing.

● 24% of Facebook users report 
posting about the movie 
they’re watching (in the 
theater!).

In other words, the Second 
Screen has arrived, but the 
revolution awaits us. In 2013, 
brands, media companies and 
marketers are going to get far 
more aggressive and inventive 
when it comes to second-screen 
engagement. During a recent 
panel I moderated for Viacom’s 
integrated marketing group, 
Mondelez’s (a Kraft spinoff) VP 

of Global Media Bonin Bough 
reported engagement is far 
stronger for second-screen 
integrated marketing programs 
than for traditional online brand 
advertising.
Marketers see blood in the wa-
ter, and in 2013 they will release 
the sharks.
This is not a bad thing, but 
the old days of getting the full 
entertainment experience on 
screen 1 (TV, movies) is quickly 
coming to an end. Companies 

will expect you to watch their 
shows and see their product 
pitches with smartphone in 
hand and tablet (still usually the 
iPad) on your lap.
Meanwhile, a legion of second-
screen engagement enablers 
like Shazam, Zeebox (both of 
which were on my panel), Viggle 
and GetGlue are lining up to 
help you connect big-screen 
consumption with small-screen 
activities.
Their goal will be not only to 

enrich your viewing experi-
ence, but to also extend the 
consumer connection as you 
turn off the TV and walk out the 
door with your smartphone in 
your pocket. Twenty-four-seven 
entertainment and branding 
will be the norm in 2013, though 
you won’t always be aware the 
connection between what you 
saw on your first and second 
screen at home and what your 
smartphone is telling you as you 
pass the local Wal-Mart. 

11 big Tech trends you’ll see in 2013!

Second-Screen Revolution

Lance Ulanoff
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Part of the solution of that 
puzzle will be data whole 
bunches of it.
Thanks to the Internet and our 
ubiquitous, always-with-us and 
always-on smartphones, compa-
nies are capturing mountains of 
data about us. And 2013 is the 
year they finally figure out what 
to do with it.
One reason companies and 
marketers will more readily 
embrace big data is because 
they’re finally starting to trust 
it. The 2012 Presidential Election 
in USA was a validation of data 
over guesswork. This may lead 
people to think that is that 
somewhat vertical (politics) set 
of data can be so telling, what 
can all the socio-demographic-

geographic-activity data they’re 
grabbing now tell them.
In 2013, we’ll see the fruits of 
that data: targeted information 
on all channels, new discover-
ies that impact all walks of life 
based on deep data dives. We’ll 
have better products, sharper 
and more insightful predictions 
(on future elections, weather; 

basic needs like food, water, 
shelter and energy). We’ll 
also see the rise of the Data 
Scientist.
At this year’s Technomy in 
Tucson, Ariz., Annika Jiminez, 
senior director of Data Science 
at Greenplum, described the 
role and requirements for new 
Data Scientists. She explained 

that they have to be more than 
smart statisticians.
“They must have very strong 
programming skills and foun-
dational statistical chops and 
communication skills.” That last 
skill will be critical because for 
all the support there is for the 
rise of Big Data, many compa-
nies still don’t get it. 

There is a growing tension 
between what the ever-
watchful eye of the Internet 
and its big data vacuum know 
about us and people’s desire to 
remain anonymous. I have no 
issue with people who seek to 
protect their privacy on social 
media (though this is a fool’s 
game nothing is ever truly 
private on social media). But I 
have no love for people who 
use the cloak of anonymity as 
a shield from behind which 
they can toss Molotov cocktails 
of venom and malice into 
people’s lives and the public 
discourse.
In 2012, Reddit’s most popular 
and prolific troll was shoved 
out into the spotlight and 

forced to own up to the 
horrible things he had been 
curating/promoting on the so-
called homepage of the web. 
He cried free speech as did 
his supporters but I think the 
message was clear: Trolls can’t 
hide forever. In 2013, I expect 
that role to slowly fade away.

There will still be people using 
nom de plumes, but the trend 
is definitely shifting toward 
personal branding. And it’s 
hard to brand, “HappyBoy46.” 
Digital natives who have grown 
up with the Internet actively 
seek to build personal brands 
and are learning some hard 

lessons about the persistence 
of embarrassing online acts in 
the process.
In 2013, we will see a flood 
of young people entering 
the online stage with a fresh 
perspective on branding on 
online discourse. It will not be 
cool to make up a fake names, 
use other people’s photos as 
your avatar, lie about who you 
are and anonymously attack 
others online. We might also 
call this time the Dawn of the 
Age of the End of Bullies. There 
have been too many sad stories 
about young people being 
driven to or near suicide by 
the callous and almost always 
semi-anonymous online actions 
of others. 

Big Data

End of Anonymous Trolls
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In 2013, consumers will spend 
more time cleaning house, 
assuming that whatever they 
have posted on social media, 
what they consume and where 
they go will be public info un-
less they actively seek to keep 
it out of the digital domain. 
Perhaps 2013 will see the rise of 

digital-jamming tools soft-
ware and hardware that acts 
a bit like “incognito mode” in 
Google Chrome. Not only can 
your own hardware not see 
where you are or what you’re 
doing, but third-party sensors 
are rendered unable to see you 
as well. 

Too many reporters and 
sites got burned in 2012 by 
re-reporting or over-trusting 
so-called “known sources” 
(Google: We Did Not Acquire 
ICOA, NASA Confirms: No 
Major Discovery in Curiosity’s 
Mars Soil Sample). More 
media companies will rely on 

their own original reporting 
and those on social media 
may hesitate for one extra 
second before hitting Like, 
share and retweet. Expect 2013 
to be filled with a lot more 
long reads, real investigative 
reporting and fewer digital 
mea culpas. 

The Window 8 launch event in New York City sticks in my 

mind for two reasons: 1) The 
amazing mirror-like setup of 
200-or-so Surface tablets; and 
2) The utter lack of traditional 
desktop computers running 
Windows 8. To demonstrate 
the new OS, Microsoft pulled 
together and impressive array 
of system. But while there 
were tons of laptops and 
tablets and even a handful of 
All-in-One PCs (a screen that’s 
also a computer), I did not see 
a single traditional box.
Sales of desktop computers 
have been steadily falling 
since 2006 (when the Con-
sumer Electronics Association 

reported them at a high of 8.9 
billion units in the U.S), and 
laptops officially surpassed 
desktops in 2008.
Now, however, PC sales are in 
an all-out tailspin. One report 
suggests that they won’t turn 
around for years (if ever). 
All-in-ones, like the kind I saw 
at the Windows 8 event, may 
grow a bit. But I’d say the writ-
ing is on the wall: In 2013, we 
will bury the box PC (at least 
in the U.S. consumer market) 
for good. Considering most of 
us no longer burn CDs, install 
software from discs, I doubt 
many people will miss them.

End of Privacy

Rise of Reporting

Official Death of Desktops
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It moved into the home and 
retail stories this year and will 
explode in 2013 as the initial 
$2,000 price of owning a home 
3D printer tumbles. It’s true, 
consumers may not yet fully 
understand 3D printing, but the 
companies they know and love 
surely get it. 
In 2012, Staples announced 
plans to add 3D-printing ser-
vices to a handful of European 
outlets and will expand to other 
countries in short order. When 
consumers see a 3D printer 

next to tall stacks of bright-
white printing paper, they may 
start to wonder what all the 3D 
hype is about. 
Concurrently, there will be 
more and more stories of 3D 
printing in our everyday lives 
and industries: at doctors’ of-
fices, in hospitals, even at the 
local auto mechanic. 
In 2013, I expect to see a lot 
more 3D-printer hardware and 
services competition and possi-
bly even the first 3D-toy printer 
(are you listening Hasbro?). 

When it comes to TV, com-
puter, tablets and phone 
screens, I’m pretty sure we 
can’t get any thinner. On the 
other hand, 2013 could be the 
year of the flexible display and 
possibly flexible computer. By 
year’s end, we should at least 
see a bendable phone (hard-ish 

rubber body, flexible display, 
plastic screen cover). The only 
question is which company 
Apple, Google, Samsung, HTC 
will deliver it first. There’s also 
an off chance that we’ll see the 
first flexible HDTV (hang it on 
the wall, or roll it up and move 
it to another room). 

NFC may not have made 
it to the iPhone 5, and 

some consumers remain 
confounded by it, but 

traditional objects with some 
smarts built in will happen (in 
fact, it already is). 
I predict a whole class of 
household products that offer 
instructions when you tap 
your NFC-enabled tablet or 
phone (but not your iPhone!) 
on them and their own 
embedded NFC chips.
Embedded technology will 
also show up where you least 
expects it: utility poles, door 
handles, sidewalks, you name 

it. 
Any place they can jam a 
sensor to capture you guessed 
it data, or let you quickly gain 
information about location, 
situational awareness, there 
will be embedded technology.
Also, 2013 might also be the 
year we see a lot more people 
get technology embedded in 
them. 
I’m on the fence, though, 
about just how big a trend this 
will be. 

3D Printing

Flexible Devices

Embedded Technology
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Three years after Kickstarter 
launched, 2012 became the 
proving grounds for a host of 
new crowd funding plat-
forms, including Indiegogo 
(which actually launched in 

2008), iCrowd and SmallKnot. 
Companies, small businesses 
and individuals are all finding 
success and funding, which will 
lead to an explosion of crowd 
funding startups in 2013.

By the end of the year, the 
market will be saturated and 
returns will have diminished. I 
don’t think 2013 marks the end 
of the crowd funding craze. 
But, as more people realize 

that you do not always get a 
comparable turn on invest-
ment (these are often risky, 
high-concept projects, after 
all), we will see compression by 
2014. 

The consumer robotics space 
has been pretty quiet for the 
last five years, but I think that’s 
all about to change.
Robot wizard Rodney Brooks, 
whose Rethink Robotics re-
cently unveiled the remarkable 
Baxter, now thinks we’ll see 
more powerful in-home robots 
in just a few years. I expect 
there could be a surprise or two 

in the home-robot-companion 
space, either from a company 
we know, like Wow Wee or iRo-
bot, (which is doing some awe-
some research), Honda, Toyota. 
Or perhaps it will be an Asia 
Pacific firm we’ve never heard 
of. Those are the big trends, but 
there are sure to be many other 
ones that are smaller, but just 
as interesting. 

Huawei, a leading global informa-
tion and communications tech-
nology (ICT) solutions provider in 
partnership with Airlink Commu-
nication, hosted the “Bloggers 
Innovation Forum 2013”, with 
a slogan: HUAWEI ASCEND P6 
is worlds slimmest Smartphone 
which features both style and 
performance, in Lahore, on July 
12, 2013.
On the occasion, Huawei un-
veiled its latest flagship device 
Ascend P6 in Pakistan, which is 
set to launch at the end of this 
month. Notably, the phone has 
got readily acceptance in London 
market because of its outstand-
ing features.

Fraz Khan, Head of Marketing 
Huawei said that Huawei is 
committed to bring latest 
technology and smart phones in 
Pakistan. ASCEND P6 is believed 
to be the world’s slimmest 
phone with dedicated design. 

It features a sleek and stylish 
design with brushed metal 
finish – packed with 4.7″ IPS 
in-cell LED, 1.5GHz quad core 
processor, 2GB RAM and 8GB 
ROM. Moreover, it consists of SD 
storage expandable to 32GB and 

2000MaH battery with intelligent 
battery saving chip preinstalled. 
Not to mention, its 5mp front 
cam with Flash* and 8mp rear 
with flash light. The phone runs 
on the latest version of Android 
Jelly Bean 4.2.2 out of the box 
with Huawei’s home baked 
Emotion UI on top of it.
The bloggers and journalists 
attended the event and were 
provided with the samples of 
Ascend P6 and Huawei Ascend 
Mate for live demonstration. 
Huawei brand has been working 
in Pakistani market since 2009. It 
has sold approximately 10million 
smartphones in 2009 and 14 
million in 2012. 

Crowd funding Mania

Huawei hosts the Bloggers Innovation Forum to Introduce 
Ascend P6 in Pakistan

Robots Rise

Rizwan Shah
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Arifa, a mother of two, has 
been stoned to death on the 
orders of Panchayat (a tribal 
court) for possessing a cell 

phone. She was executed on 
11 July in the district of Dera 
Ghazi Khan in Punjab province. 
The victim was stoned to death 

by her uncle and relatives 
on the orders of Panchayat 
after she was found to have 
a mobile phone. According 

to media reports her uncle, 
cousins and other relatives 
threw stones and bricks at her 
until she died. 

Pakistan has topped 125 million 
mobile phone users in the 
country till May 2013, said the 
latest stats issued by Pakistan 
Telecommunication Authority.
According to the PTA stats, 
Pakistan had 125,012,860 mobile 
phone users till the reported 
time, with the tele-density hitting 
all time high level of 70 percent. 
Pakistan Telecommunication 
Authority said that 5 cellular 
companies added around 2.5 
million subscribers during April 
and May 2013, despite the fact 
that mobile phone companies are 
not happy with new regulations 
and say that new sales are hard 
to earn. 
Even after all the tight 
regulations and maximum of five 
SIMs allowed on one CNIC, Zong 
added 908,039 while Telenor 
added 852,080 customers during 
two reported months. 
Mobilink grew by 431,160 cus-
tomers during the period while 
Ufone added 259,853 custom-
ers during April and May 2013. 
Mobilink still remains the market 
leader with 36.75 million cus-
tomers. Telenor recorded 31.70 
million customers while Ufone 
had 23.87 million customers till 
end of May 2013. Zong – for the 
first time – crossed the 20 million 
mark and stood at 20.20 million 
customers by May 2013. Warid 
had 12.50 million customers by 
the end of period. 

A young woman stoned to death for having a cell phone after ruling by a Panchayat

Pakistan crosses 125 million Mobile Phone users
Irfan Nadeem
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Another year, another attempt 
to predict the future. If 2012 was 
the year of Korean dance videos, 
citizen curation and Superstorm 
Sandy, who can possibly tell 
what 2013 might bring?
It’s exciting to think that a year 
from now we’ll be buzzing 
about all new startups, fresh 
apps to obsess over and maybe 
even a new device or two we 
can’t imagine ever having lived 
without.
But in the realm of digital mar-
keting, the writing’s already on 
the wall. Here are the trends we 
need to watch in 2013.
1. This will be the Real Deal “Year 
of Mobile”
Some folks might be sick of 
hearing about the ever-immi-
nent upsurge in mobile, but I’m 
banking on 2013 as really, finally 
the year of mobile. Consumers 
are spending more time and 
more money on their mobile 
devices than ever before.
The catch is that mobile still 
means too many things to too 
many people. Brands, publish-
ers and consumers all need it 
to accomplish different things. 
Until we see some convergence 
on the objectives of these key 
stakeholder groups, mobile 
will struggle to reach its full 
potential.
There is some promising evi-
dence of consumer engagement 
on mobile, via branded content 
and targeted app develop-
ment, and there will be more 
in the coming year. I’m looking 
forward to seeing how brands 
leverage location technology 
and social-media data to up their 
marketing, especially as mobile 

commerce generates more at-
tention.
2. We’ll Tackle Viewability
If there’s one thing keeping 
brands from taking digital seri-
ously, it’s viewability. A report 
earlier this year from AdSafe Me-
dia found that fewer than half of 
all online ads passed a basic test 
of viewability. Marketers are ask-
ing, and justifiably so: Why pay 
for premium placement when, 
odds are, consumers won’t even 
see our ads?
The IAB has demonstrated its 
commitment to sorting out this 
conundrum, but will their efforts 
be enough to effect real change? 
My guess is that until brands 
start demanding 100% viewability 
guarantees, we’re not likely to 
see much change. Until then, 
the route to the consumer is a 
completely viewable, entirely 
relevant in-content solution that 
displays ads where consumers 
are looking: within text, photos 
and videos.
3. Consumers Stay in the Driver’s 

Seat
No matter what we accomplish 
in digital marketing, audiences 
are the reason we do it. And 
these days, the consumer has 
more control than ever.
As Dan Pappalardo wrote 
recently, “Disruptive messaging 
is not as effective – or toler-
ated – as it once was. So instead 
of asserting a one-way brand 
message, marketers are now 
creating relevant experiences 
to organically align brands with 
consumers. These experiences 
themselves are becoming brand 
platforms.”
In 2013, we have to put the 
consumer first, which means 
engagement on their number-
one (probably mobile) device, 
contextual relevance and need 
anticipation. Chances are you’ve 
got the data; now use it.
4. Social Media Marketing Will 
(Finally) Grow Up
Our hot ‘n heavy social media 
obsession hasn’t cooled even a 
little, but marketers have yet to 

catch up.
Twitter and Pinterest still serve 
high demand, and even though 
Facebook is slowing a bit, the 
megasite still pulls in content by 
the petabyte.
Combine the incredibly valuable 
trove of data these sites have 
amassed with the sustained 
brand interest we’re witness-
ing in data-driven advertising, 
and you’ve got the potential for 
some serious social marketing 
in 2013. The challenge will be for 
these sites to act smartly and 
display sensitivity, to manage us-
ers comfort level with data secu-
rity and third-party relationships. 
As long as they keep taking baby 
steps, they’ll find the revenue 
they need to grow, as they 
explore new ways to work with 
brands and develop integrated 
social media experiences.
Let’s follow these predictions 
and revisit them this time next 
year. Until then, happy New 
Year, and May all your marketing 
be merry and bright. 

4 Best Practices for Digital Marketers in 2013
Jonathan Gardner 
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A new biofuels plant that has 
opened today near Hull will be 
the UK’s biggest buyer of wheat, 
and the biggest supplier of 
animal feed.
Vivergo’s plant at Saltend in the 
Humber estuary, opened with 
£350m investment, will take in 
1.1m tonnes annually of wheat 
that would otherwise be used 
for animal feed and produce an 
estimated 420m litres a year of 
ethanol, to be mixed with petrol 
and used in vehicles. A byproduct 
of the process is high-protein 
feed for livestock, with about 
500,000 tonnes expected a year.
Vivergo said the construction 
and implementation of the plant 
had already created or helped 
support more than 1,000 jobs in 
the area, and there will be 80 full-
time employees at the site.
Renewable energy experts and 
farming representatives hailed 
the new plant, but there are also 
concerns over the greenhouse 
savings from biofuels, and the 
potential for food price rises as 
crops are diverted to produce 
ethanol.
Kenneth Richter of Friends of the 
Earth said: “This is not a good 
thing. We haven’t got wheat to 
burn, and the UK has recently 
turned from being an exporter 
of wheat to a net importer. The 
weather has played a big part, 
but it shows that we haven’t got 
spare wheat.”
Clare Wenner, head of renewable 
transport at the Renewable En-
ergy Association, said: “Biofuels 
developed here in the UK are 
among the most sustainable in 
the world in terms of greenhouse 
gas savings. This is a fantastic 
example for the industry, not just 
for the commitment to produc-

ing sustainable fuel and food, but 
the commitment to developing 
skills and a manufacturing base in 
the UK.”
The National Farmers’ Union 
said the plant would not only 
provide wheat farmers with 
more certainty in terms of a local 
market for their products, but 
would allow livestock farmers 
to buy locally produced high-
protein feed, cutting the imports 
of soy from the US. Brett Askew, 

an NFU board member, said: 
“It’s a boost to farmers to hear 
that Vivergo will be maximising 
their potential capacity in the 
run-up to harvest. The industry’s 
troubles have been well 
documented over the past year 
and the latest noises emerging 
from Brussels on Common 
Agricultural Policy reform have 
done little to lighten the mood.”
High petrol prices and the 
more favourable tax regime 
for biofuels should help to 
create a market for the Vivergo 
bioethanol, but biofuels 
producers investing heavily on 
the expectation of a boom have 
experienced problems in the UK 

in the past. Ensus, owner of the 
UK’s previous biggest biofuels 
plant on Teesside, running 
since 2010, has had to take its 
operations offline since April 
owing to high feed stock cost. 
The company said the workforce 
was still being paid but could 
not say when production would 
resume.
Arguments over whether biofu-
els are a sustainable use of crops 
have raged for the past decade, 

as first the US then other coun-
tries have sought to use maize, 
wheat, sugar cane and other 
crops to make an alternative to 
oil for use in vehicles.
The concerns are not only over 
the impact on food prices, but 
on the level of greenhouse gas 
saving from biofuels. In theory, 
because crops take up carbon 
dioxide from the air as they 
grow, burning them for fuel 
should be carbon neutral, and 
represent a net carbon saving 
because it displaces fossil fuels. 
But if the crops are grown in 
areas of high conservation value, 
and their production results in 
the cutting down of forest or 

in bringing pristine land under 
agricultural production, this 
could swing the balance the 
other way and result in a net 
increase in greenhouse gases.
These issues are complex, and 
both supporters and opponents 
of biofuels can cite numerous 
academic studies on each 
side. Last week,the European 
Environment Agency warned the 
current mix of crops used for 
energy are “not favourable to 

the environment”.
In the European Union, the 
issue is particularly important in 
light of thebloc’s commitment 
to generate a proportion of its 
transport fuels from renewable 
sources. This Thursday, a 
European Parliament committee 
will vote on how far to cap 
biofuels from crops in order to 
prevent inadvertent emissions 
from “indirect land use change”.
The REA says the science is 
still too uncertain to take such 
factors into account, but green 
campaigners say they must be 
put in place to avoid problems 
from imports of biofuels in the 
future. 

Biofuels plant opens to become UK’s biggest buyer of wheat
Fiona Harvey
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Several years ago a few trees 
in my 15 acres of pine forest in 
Montana turned from green to 
a rusty brown, killed by swarms 
of bark beetles. Four years later 
virtually all of my centuries-old 
forest was dead. It wasn’t just 
the beetles that did in my trees, 
but much warmer winters here 
in the Rocky mountains that no 
longer killed the bugs, allowing 
them to expand exponentially.
Since then, as a science journalist 
for the New York Times, I have 
written many stories about the 
dying of the trees – and the news 
is not good. Many forests across 
the length and breadth of the 
Rockies have died in the last de-
cade. Most of the mature forests 
of British Columbia are gone, 
from a combination of climate 
and insects.
The bristlecone pines of the 
US – the most ancient trees 
in the world, with some more 
than 4,000 years old – will die in 
the coming years because of a 
combination of bark beetles and 
a fungal disease, enabled by a 
warmer climate. Tree-ring studies 
on the bristlecone show that the 
last 50 years are the warmest half 
century in the last 3,700 years.
All this is to say that the fungus 
killing ash trees in Britain is un-
likely to be a one-off. Trees across 
the world are dying. It’s not 
only the changes brought by a 
warmer world. We’ve treated the 
world’s trees poorly for centu-
ries, without regard to ecological 
principles. We’ve fragmented 
forests into tiny slivers, and 
selected out the best genetics 
again and again with no regard to 
the fitness of those that remain. 
Air pollution and soil abuse has 
taken a toll. And scientists admit 
trees and forests are poorly stud-

ied. “It’s embarrassing how little 
we know,” a leading redwood 
expert told me.
Yet the little that is known indi-
cates trees are essential. They are 
the planet’s heat shield, cooling 
temperatures beneath them by 
10C and blocking cancer-causing 
ultraviolet rays. They are robust 
filters of our air and water, and 
soak up climate-warming carbon 
dioxide. Forests slow the runoff 
of rainfall. Many of the world’s 
damaging floods are really 
caused by deforestation.
These functions are well known. 
But trees play many other critical 

roles that we know little about. 
Katsuhiko Matsunaga, a marine 
chemist at Hokkaido University 
in Japan, discovered that as the 
leaves from trees decompose, 
humic acid leaches into the ocean 
and helps fertilise plankton, criti-
cal food for many other forms of 
sea life. Japanese fisherman be-
gan an award-winning campaign 
called Forests Are the Lovers of 
the Sea, and planted trees along 
the coasts and rivers that rejuve-
nated fish and oyster stocks.
Also in Japan, researchers have 
long studied what they call “for-
est bathing”. Hiking through the 
forest has been shown to reduce 
stress chemicals in the body 

and to increase NK or natural 
killer cells in the immune system 
that fight tumours and viruses. 
Elsewhere researchers have dem-
onstrated that anxiety, depres-
sion and even crime are lower in 
neighbourhoods with trees in the 
picture.
Hundreds of different kinds 
of chemicals are emitted 
by trees and forests, many 
beneficial. Taxane from the 
Pacific yew tree is a powerful 
anti-cancer drug. Many other 
tree compounds are proven to 
be antibacterial, anti-fungal, 
anti-viral and even to prevent 

cancer. The active ingredient of 
aspirin, acetylsalicylic acid, for 
example, comes from willows. 
Recommended by doctors to 
prevent a range of cancers, as 
well as heart attack and stroke, 
some believe this chemical in 
the wild has a medicinal impact 
on the health of all creatures 
as it is aerosolised into the air 
and water, and breathed in 
and drunk. Yet, it hasn’t been 
researched.
Trees are greatly underused as 
an eco-technology – “working 
trees” – to make natural systems, 
as well as the world’s cities 
and rural areas, more resilient. 
They are used here in the US to 

prevent soil erosion and shade 
crops. In a neat bit of alchemy, 
trees can be used to clean up the 
most toxic of wastes, including 
explosives, solvents and organic 
wastes, because of a dense com-
munity of microbes as thick as a 
finger around the tree’s roots, a 
process known as phytoremedia-
tion.
The question is what to plant 
to withstand the challenges of 
a changing world to assure a 
world with trees. In the UK a 
group called Future Trees Trust 
is breeding more resilient trees. 
And a shade-tree farmer from the 

US named David Milarch, a co-
founder of the Archangel Ancient 
Tree Archive, and whom I have 
written about, is making copies 
of some of the world’s oldest 
and largest trees, from California 
redwoods to the oaks of Ireland 
– with proven survivor genetics – 
to be part of a future forest mix. 
“These are the supertrees,” he 
says, “and they have stood the 
test of time.”
Before I began this journey I felt 
planting trees was a feeble re-
sponse to the planet’s problems. 
No longer. As the proverb asks: 
“When is the best time to plant 
a tree?” Twenty years ago. “The 
second-best time?” Today. 

Trees: our life savers are dying
Jim Robbins
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To address security issues 
related to the internet, Senate 
Committee on Defence and 
Defence Production organized 
a policy seminar on “Defending 
Pakistan Through Cyber Security 
Strategy” in coordination with 
Pakistan Information Security 
Association (PISA) at Pakistan 
Institute of Parliamentary 
Services (PIPS), Islamabad.
Senator Mushahid Hussain, 
Chairman of Senate Committee 
on Defence and Defence 
Production, in his welcoming 
address, said that the cyber 
security threat can affect 
Pakistan’s national defence, 
security, intelligence, diplomacy, 
nuclear and missile program, 
economy, energy, education, 
civil aviation as well as industrial 
and manufacturing units both 
in the private and public sector. 
“Cyber security is an issue 
of paramount importance 
for Pakistan’s stability and 
progress.”
Ammar Jaffari, President of 
Pakistan Information Security 
Association (PISA) highlighted 
the importance of National 
Cyber Security Policy. “As a 
Global best practice to achieve 
desired results Pakistan need to 
have a road map which can only 
be achieved under a National 
Cyber Security Policy.” He said.
In the Q&A Session, Senator 

Farhatullah Babar suggested to 
form focal ministry or division 
exclusively to handle cyber 
security issues. He said laws 
for data protection should be 
introduced and in this regard, 
industry experts have to join 
hands with Parliamentarians. 
Senator Mushahid Hussain 
informed Senate Defence 
Committee has already taken 
initiative to form Joint Task 
Force for Cyber Security having 
technical support of PISA to 
present recommendations and 
situation analysis.
In his concluding speech, 
Senator Mushahid Hussain 
thanked the members of 
Senate Defence Committee and 
announced the Senate Defence 
Committee is proposing the 
following 7-point Action Plan for 
a Cyber Secure Pakistan:
1 Relevant legislation to pre-

serve, protect and promote 

Pakistan cyber security, 
drafting for which has already 
begun. We will present bills in 
Parliament for Cyber Security.

2 Cyber security threat should 
be accepted and recognized 
as new, emerging national 
security threat by the Govern-
ment of Pakistan, similar to 
the threats like terrorism and 
military aggression.

3 Establishing a National Com-
puter Emergency Response 
Team (PKCERT).

4 Establishing a Cyber-Security 
Task Force with affiliation with 
Ministry of Defence, Ministry 
of IT, Ministry of Interior, 
Ministry of Foreign Affairs, 
Ministry of Information and 
our security organizations 
plus relevant and leading 
professionals from the private 
security so that Pakistan can 
take steps to combat this new 
emerging threat and formulate 

Cyber Security Strategy for 
Pakistan.

5 Under the office of the Chair-
man, Joint Chiefs of Staff 
Committee, an Inter-Services 
Cyber Command should be es-
tablished to coordinate cyber 
security and cyber defence for 
the Pakistan Armed Forces.

6 Within the framework of 
SAARC, Pakistan should take 
the initiative to initiate talks 
among the 8-member states 
particularly India to establish 
acceptable norms of behavior 
in cyber security among the 
SAARC countries so that these 
countries are not engaged in 
cyber warfare against each 
other. If Pakistan and India can 
have an agreement not to at-
tack nuclear installations, why 
not an agreement seeking the 
prevention of cyber warfare 
against each other?

7 Soon after Eid, the Sen-
ate Defence Committee, in 
cooperation with the Pakistan 
Information Security Associa-
tion (PISA), will have a special 
media workshop to promote 
awareness among the public 
and educate opinion leaders 
on the issue of cyber security.

The seminar was attended by 
a number of representatives 
from civil society, government 
officials, ministries, academia 
and media as well. 

7-point action plan proposed for Cyber Secure Pakistan

The Government is keen 
to launch wind farm 
projects to meet national 
energy requirement 
through renewable energy 
technologies.

A spokesman of Alternative 
Energy Development Board 
said wind energy is cost 
effective and can become a 
substitute to thermal power 
generation with investments 

from private sector.
He said the government plans 
to generate up to 2‚500 MW 
electricity through wind by the 
end of 2015.
The official said wind 

energy is sustainable‚ 
environment-friendly‚ safe‚ 
and economically competitive. 
The development of this sector 
will also provide jobs to the 
youths. 

Govt to launch wind farm projects

Bilal Ahmed
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Throughout history, scientific 
and technological advances have 
greatly impacted the agriculture 
industry. Early farmers im-
proved their crop production by 
inventing the first hoes. Today, 
farmers improve crop produc-
tion through the use of global 
positioning systems. How did 
these changes happen? How did 
people learn about new ideas? 
How have these ideas changed 
farming methods?
Early advances were shared by 
word of mouth. As new ideas 
were tried out and applied to 
growing crops and livestock, 
they were shared and passed to 
the next generation as parents 
taught their children. Neigh-
boring tribes exchanged ideas 
with one another and with new 
settlers. In more recent times, 
scientists studying at universities 
devote their lives to research and 
development of farming prod-
ucts and practices. Iowa farmers 
and agricultural scientists have 
benefited and contributed to 
the ever-evolving science of 
agriculture.
new Ideas and Inventions
One milestone in the evolution of 
technology in Iowa occurred with 
the completion of rail lines across 
the state. By 1870 transportation 
had been greatly expanded—
which made it easier for farmers 
to market their products outside 
the Midwest. Transportation ad-
vances greatly impacted the life 
of an Iowa farmer. Another event 
that affected farm life was the 
commercial production of barbed 
wire. As the land became more 
settled and there were fewer and 
fewer acres of open prairie, farm-
ers needed a way to keep their 
own cattle at home. Barbed wire 
was the answer. Instead of graz-
ing on open prairie, cattle were 

fenced in the farmer’s own field 
and fed with corn. This allowed 
Iowa farmers to transition from 
cattle grazing to cattle raising.
new Ways of Farming
By the latter part of the 19th 
century farmers had learned to 
diversify their crop production 
and to raise livestock for profit. 
Iowa farmers had learned the 
value in planting corn and feed-
ing it to fatten their livestock. 
Advances in farm machinery pro-
duction changed the way farmers 
worked. They were able to cover 
more land at a faster pace; and 
as manufacturers added seats to 

farm machinery, farmers found 
some relief from their backbreak-
ing labors.
The development of better corn 
seed is one of the biggest im-
provements in the past 100 years. 
Farmers once shelled the kernels 
from the longest and best look-
ing ears from the harvest and 
planted those kernels the next 
spring. However, plant scientists 
like Henry A. Wallace began 
experimenting with ways to 
produce even better seed. They 
learned how to use the pollen 
from one variety of corn to fertil-
ize another variety to produce 
a hybrid. The new variety grew 
ears that were better than either 
of its “parents.” In the 1930s 
many farmers began buying 

hybrid corn seed. Today nearly all 
corn planted in the United States 
and much of the rest of the world 
is some hybrid variety.
Spreading new Ideas
Early in Iowa’s settlement by 
European farmers, a number of 
institutions were established to 
encourage agricultural advances. 
State and county fairs were held 
and became show places for the 
best in all areas of agriculture. 
They helped spread the news 
about new ideas and methods. 
And they encouraged farmers to 
develop new products and ways 
of doing their work.

Interests in agricultural ad-
vancement also was reflected 
in the early provision for a state 
agricultural college and model 
farm to promote better farming 
techniques. The formal program 
of instruction began at Ames in 
1869, and the college eventu-
ally developed into a nationally 
recognized leader in scientific 
agricultural advancement. The 
college developed extension 
services, education to people 
who are not enrolled as students, 
to provide up-to-date assistance 
for women and men on Iowa’s 
farms. They learned about soil 
conservation, corn seed selection 
and cultivation, crop rotation and 
manure management. 
The invention of radio and televi-

sion made it possible for farm 
families to learn about new ideas. 
They learned about new kinds of 
technologies such as food-freez-
ing processes that revolutionized 
food storage. They also learned 
about hybridseed that boosted 
crop production, and soybeans 
that became a major crop addi-
tion. New ways of spreading in-
formation allowed farm families 
to hear about soil conservation 
programs also. They learned 
about cattle and hog breeding 
which in turn improved the live-
stock industry.
Conserving Resources
Over the years farmers have 
become more aware of conserva-
tion methods to prevent erosion 
and to protect the water. Some 
farmers have planted buffer 
strips—wide strips of grass—
along waterways. These grassy 
strips trap soil and chemicals be-
fore they reach the water. Many 
farmers have changed plowing 
practices—plowing their fields 
less often and not as deep. This 
helps to keep soil from blowing 
away. All these advances in the 
area of science and technology 
have resulted in fewer farmers 
working bigger farms. They have 
also meant Iowa’s farm families 
are producing more than in the 
past. Some of the changes that 
have occurred as a result of sci-
entific advances have been good 
for Iowa; some have caused 
problems for Iowans. Many 
farmers use global positioning 
systems and agree that it is a 
new form of technology that 
benefits farmers. But advances in 
biotechnology and crop produc-
tion has caused controversy. 
Iowa’s farmers continue to adapt 
to the changing technologies. 
And they continue to contribute 
to the science of agriculture.

The Science and Technology of Agriculture
Zia Ur Rehman
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Samsung Electronics Co. Ltd., a 
global leader in digital appliance 
innovation, introduces a new can-
ister vacuum cleaner designed to 
move with you, making it easier 
for users to navigate a vacuum 
through their home and ensur-
ing they get the best clean with 
ease. Consumers can experience 
design, power and technology in 
a home cleaning device like never 
before with Samsung’s new 
Motion Sync Vacuum Cleaner 
(SC20F70).
Built for supreme convenience, 
Samsung’s Motion Sync Vacuum 
Cleaner features a revolutionary 
Motion Sync Design™ that makes 
it one of the most agile canister 
vacuums on the market, while its 
innovative CycloneForce Multi 
technology is built to maintain 
powerful suction for maximum 
cleaning for a long time.
“As with any Samsung home 
appliance, our top priority is to 
revolutionize and improve our 
products based on the specific 
lifestyles of our consumers,” said 
Mr. Boo-Keun Yoon, CEO of the 
Consumer Electronics Business 
at Samsung Electronics. “As we 
understand their lives to grow 
and change, we look to create 
appliances that will do the same 
and we’re proud to say we’ve 
achieved just that with the Mo-
tion Sync Vacuum Cleaner, that 
can smoothly and effortlessly 
keep up with even the busiest 
families.”
Control in the Consumer’s Hands
With this new Motion Sync 
Design™, the body of the can-
ister vacuum actually swivels 
separately from the wheels, 
which means swift motion for 

sudden turns around furniture or 
walls has never been easier. The 
Samsung Motion Sync Vacuum 
Cleaner works with its center 
of gravity for better maneuver-
ability, so it’s as easy to steer 
your vacuum cleaner as it is 
to drive your car. The unique 
cambered wheels that are angled 
slightly outward on the canister 
ensure the vacuum is stable and 
doesn’t tip over in response to 
dynamic movements. Thanks to 
its enhanced stability, users can 
now stop looking back to move 
the vacuum cleaner itself and 
focus forward on what remains 
to be cleaned. And the oversized 
hollow wheels on the Samsung 
Motion Sync Vacuum Cleaner roll 
steadily and easily with very little 
effort, be it on carpet, laminate 
or hardwood floors. The wheels 
were designed to virtually elimi-
nate the difficulty of dragging a 
canister vacuum across carpet 
or over thresholds, enabling it to 
move with less manpower.
Powerful Suction that Lasts
The Samsung Motion Sync 
Vacuum Cleaner’s innovative 

CycloneForce Multi technology 
features a unique interior struc-
ture built to clean in multiple 
steps, all of which work together 
to prevent the filter from clog-
ging to deliver powerful suction 
and better cleaning for a longer 
period of time.
The first of the vacuum’s inner 
chambers creates a strong cy-
clonic airflow to separate normal 
dust and dirt particles, and then 
the strong centrifugal forces in all 
14 inner chambers remove even 
finer dust and dirt particles so 
only clean air goes out through 
a pre-motor filter. The Samsung 
Motion Sync Vacuum Cleaner 
also has a sponge-type foam 
filter that captures more dust 
than the typical cross-hedged 
foam filter, and that can be eas-
ily removed to be washed and 
cleaned. A quick occasional rinse 
is all it takes to keep the filter 
clog-free and ensure powerful 
cleaning results every time.
With the vacuum’s Extreme 
Force Brush, you’ll never miss 
a speck of dust. The improved 
adhesion of the brush diffuses 

pressure evenly onto the floor 
surface to enable a very powerful 
pick-up of dust and dirt particles 
in your home.
Convenience at Your Fingertips
The Samsung Motion Sync Vacu-
um Cleaner puts helpful cleaning 
tools directly in your hand, with 
controls and accessories built 
into the handle. An easy-to-read 
Dust Sensor alerts you with a 
red light to let you know it has 
detected a dusty spot. As soon 
as the area is completely clean, 
a green light appears to indicate 
you can move on to the next 
spot, eliminating the guesswork 
and reducing the overall time 
spent cleaning. Specialty cleaning 
tools built right into the handle 
make it easy for you to clean 
whatever you need to clean, 
exactly when you need to clean 
it. You can quickly switch to the 
pipe, dusting or crevice tools 
without even having to detach 
to accessories from the device so 
you can reach those hard-to-get-
to spots for the ultimate clean.
An ergonomic remote control 
handle on the Samsung Motion 
Sync Vacuum Cleaner gives you 
the ability to turn the machine on 
and off, and select the optimum 
cleaning power with its built-in 
control buttons. These controls 
are always within reach, so you 
can quickly change the settings 
to match your cleaning needs.
And with the simple-to-remove 
bagless dust bin, dirt is easily 
emptied into the trash without 
spilling dust back on the floor. 
You can detach the bin by simply 
lifting up the dust bin handle 
and empty it with the press of a 
button  

New Samsung Premium Canister Vacuum Cleaner 
Offers a Smarter Way to Clean

Syed Fakhir Ali
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When Samsung Electronics 
first began developing mobile 
printing solutions in 2009, it 
aimed to make printing simpler 
and more convenient from 
mobile devices. The concept 
was that people who use smart-
phones and tablet PCs should be 
able to easily print a variety of 
content—whether email, screen 
shots or photos—directly from 
their mobile devices. 
Printing via mobile phone 
The first stage in achieving this 
vision began with the Samsung 
GALAXY series. The Printing 

Solutions team equipped ‘print’ 
buttons on the GALAXY Tab 
(2010 model), GALAXY SII, SIII, 
S4, Note and NoteII which, when 
pressed, automatically searched 
for any neighboring Samsung 
printers. Users had control over 
a variety of options such as the 
desired number of copies, the 
paper and image size. Anything 
from a compatible device could 
be effortlessly printed: photos, 

emails, screen shots from the 
web or Samsung applications 
such as S-memo and S-note. 
Samsung had delivered on their 
vision for mobile printing, but 
there was still more to do as this 
first version was only compatible 
with GALAXY devices. Although 
complicated steps such as 
installing Samsung-exclusive 
drivers or applications had been 
eliminated, users still had to 
manually search for the printer’s 
address. 
“Consumer surveys conducted 
by Samsung in 2012 showed 

our printers had the highest 
convenience scores in mobile 
printing compared to our 
competitors, suggesting 
our focus on this area was 
resonating well with our 
customers.” (Associate Hyelang 
Cho, Printing Solutions Business 
Sales & Marketing Team, 
Samsung Electronics) 
Expanded printing capabilities 
through Print App 

The Printing Solutions team 
wanted to bring mobile printing 
to a much broader audience, 
beyond GALAXY devices alone. 
The solution was the creation 
of the Samsung Mobile Print 
App, available on both the 
Google Play Store and the iOS 
App Store, bringing the promise 
of ubiquitous mobile printing 
closer to reality. 
With the app, people could 
also print more easily from 
their mobile device than before 
including content from social 
networks including Facebook 

and Twitter, Google Drive 
documents, PDFs, and MS Office 
files. 
Printing made easy, ‘tap & 
Print’
When the Samsung Mobile Print 
App first launched, Samsung 
heard a number of concerns 
from the community such as a 
perceived difficulty in finding the 
app on the Google Play Store 
and how there were some initial 

teething problems when some 
tried to install the app. 
“We were worried at first. 
However, after conducting 
repeated app installation and 
usability tests with our overseas 
employees, our confidence in 
our methodology increased. IT 
environments are something 
that we are obviously familiar 
with, but we recognize this 
isn’t always the case for gen-
eral users. Making printing easy 
without any problem, under any 
circumstance – that was what 
Samsung’s mobile printing had 
to aspire to, and something we 
knew we could achieve. ” (Direc-
tor Chiwan Bae, Printing Solu-
tions Business Sales & Marketing 
Team, Samsung Electronics) 
To truly deliver the concept of 
intuitive printing, the Printing 
Solutions team continued to 
seek new avenues to improve 
the printing experience. Using 
a combination of Near Field 
Communication (NFC) and 
Wi-Fi Direct Technology, the 
team envisaged a new type of 
solution that would benefit their 
customers. These two types 
of technology offer different 
things. NFC technology allows 
any device within a 4cm radius 
to be connected to another 
device simply by tapping 
them together. Wi-Fi Direct 
Technology enables the quick 
exchange of data between 
connected devices. These 
technologies had already been 
implemented in the GALAXY S 
series, but now they were to 

Innovations that lead to the world’s first NFC-supported 
color Laser Printer 

Contd. on page 36

Irfan Ahmed Nadeem
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Nokia has established a new benchmark 
in smartphone imaging with the arrival of 
the Nokia Lumia 1020, boasting a second 
generation 41 megapixel sensor. Unlike any 
smartphone in the market today the Nokia 
Lumia 1020 reinvents zoom, enabling people 
to discover more detail than the eye can see. 
With Nokia’s innovative PureView technol-
ogy, including optical image stabilization, the 
device is able to produce some of the sharp-
est images possible by any digital camera.
This is made possible by leading hardware 
technology combined with a new application 
called Nokia Pro Camera, which makes it easy 
for anyone to take professional quality im-
ages. Either before a picture is taken or after 
it has been shot, the zoom capability enables 
people to discover and then rediscover the 
personal stories each image can tell. With a 
beautiful interface that visually demonstrates 

how settings will affect the final photo or 
video, Nokia Pro Camera makes it easier than 
ever to capture, edit and share photos and 
videos with unrivaled clarity.
Using a new feature called dual capture, the 
Nokia Lumia 1020 simultaneously takes a high 
resolution 38 megapixel image for endless 
editing opportunities, and creates a 5 mega-
pixel picture that is easy to share to social 
networks with Windows Phone 8.
The Nokia Lumia 1020’s 41 megapixel sensor 
features leading ZEISS optics with six physi-
cal lenses, plus optical image stabilization, 
delivering crystal clear pictures even in low 
light conditions. It also captures blur free 
videos with stereo sound even at the loudest 
concerts thanks to Nokia Rich Recording, 
which handles sound pressure levels six 
times louder than conventional smartphone 
microphones. “We want to take people on a 

journey from capturing pictures to recording 
and sharing their lives,” said Stephen Elop, 
President and CEO, Nokia. “The Nokia Lumia 
1020 will bring new meaning to pictures and 
continues to strengthen Nokia’s leadership in 
imaging.” 

be combined for use between 
printers and smartphones. 
The idea was that users could 
tap their mobile devices to the 
printer to print their content 
with no specific wireless set-
up. And for those without the 
Mobile Print App, they would 
be prompted to download the 
app from either the Google Play 
Store or App Store if they tried 
to print via NFC. This thinking 
formed the basis for the world’s 
first NFC-supported color 
laser printer and multifunction 
printers, the Samsung C410W 
Series. 
“We decided to make tap 
to print work for most 
smartphones on Android 
4.0 or higher. That was a big 
challenge for us as it required 

compatibility with any Android 
mobile device from anywhere 
in the world. We conducted 
hundreds of thousands of tests 
to ensure that our customers 
did not have to worry about any 
complicated procedures when 
printing via NFC.” (Associate 
Wuseok Jang, Printing Solutions 
Business R&D Team, Samsung 
Electronics) 
With the release of these 
printers, Samsung has 
successfully made mobile 
printing simple, intuitive and 
accessible as well as saving users 
valuable time. Samsung’s NFC 
printers are launching at the end 
of June in Korean, and in early 
July for the U.S. and European 
market. 
Wi-FI direct technology

NFC enabled printers have 
received attention from a 
number of sectors, including 
enterprise, due to their added 
security benefits. In fact, 
Samsung plans to expand 
its SOHO (Small Office and 
Home Office) products with 
NFC technology for enterprise 
customers. For companies that 
need to print various types 
of content securely, these 
printers are able to verify users 
by a simple tap and ensure 
that authorized personnel are 
printing. 
“For the first time among 
printer manufacturers, Samsung 
Electronics has achieved official 
certification for Wi-Fi Direct 
Technology. There have been 
emerging technologies in mobile 

printing before; however, not 
many of those technologies 
went through the certification 
process. Leveraging Samsung’s 
technology leadership, we plan 
to expand Wi-Fi Direct into 
enterprise products.” 
(Principal Engineer Dongchae 
Park, Printing Solutions 
Business R&D Team, Samsung 
Electronics). 
As smart devices continue to 
play an increasingly integral part 
in our lives, there is a clear need 
for solutions that save time and 
improve the user experience. 
Efforts such as the Samsung 
Mobile Print App and NFC 
printing are such examples that 
prove how innovative technol-
ogy solutions can make our lives 
easier. 

Zoom reinvented Nokia Lumia 1020

Innovations that lead to the world’s first NFC-supported color Laser Printer 
Contd. from page 37
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An agreement was signed was 
between Timepey in collabora-
tion with The Citizens Founda-
tion (TCF) for donation collec-
tion as a start of a long term 
partnership.
Under the partnership, Timepey 
agents will be able to collect 
donations and Timepey Account 
holders would be able to pay 
donations for TCF. Donations 
would be made either by walk-
ing in at the agent location and 
donating over the counter or 
by the mobile account holders 
through their Timepey mobile 
account.
This arrangement will provide 
TCF a new and very efficient way 
for collection of donations in-
stead of the primitive way of do-
nation boxes. The person who 
makes the donation will get an 
SMS receipt of the amount and 
the transaction ID for the dona-
tion. The same information will 
also be provided to TCF. While 

TCF will gets real time reporting 
of the donations being collected 
via an online portal.
Mr. Mushtaq Chhapra, Chair-
man TCF (The Citizens Founda-
tion), said in his message: “The 
organization feels privileged to 
have partnered with Zong. This 
alliance is of great value as it will 

help us in our mission of provid-
ing quality education to the less 
privileged. We want to have an 
enduring partnership, as educa-
tion for the poor is our collective 
responsibility for a prosperous 
and enlightened Pakistan.”
On the occasion Mr. Sajid 
Mahmood, Chief Commercial 

Officer at China Mobile Pakistan 
said about the partnership, 
“Timepey is all about conve-
nience and our aim is to provide 
a service which is not only 
convenient but also secure and 
reliable. We firmly believe in 
TCF’s cause and would play our 
part in propagating it”. 

Dell and Intel Pakistan have 
jointly launched their latest 
experiential marketing centre in 
Karachi. The centre, called the 
Experience Center, is the second 
such location opened by the 
international computer giants 
in Pakistan. The first Experience 
Center opened in Lahore in April 
2012 to considerable acclaim as 
the first experiential computing 
centre in Pakistan.
Speaking on the occasion 
Country Manager Dell Pakistan, 
Shahzad Aslam Khan said, “Tech-
nology is now evolving at a much 
greater pace than at any mo-
ment in the past. Understanding 
this fast-evolving tech environ-

ment we at Dell are bringing our 
latest products under one roof 
for our customers to experi-
ence. Through the launch of this 

Experience Center we intend to 
offer the people of Karachi an 
unmatched buying experience.” 
The store aims to be a one stop 

shop for offering exceptional 
customer service and a diverse 
range of value based solutions 
for home users, professionals, 
entrepreneurs and SMEs alike.
Sharing his thoughts at the 
occasion, Naveed Siraj, Country 
Manager, Intel Pakistan said, 
“Intel is very excited about this 
new venture that will bring com-
pelling, natural and immersive 
experiences to life. 
This collaboration with Dell is a 
realization of our vision for help-
ing customers, organizations, 
governments and ISVs in Paki-
stan to maximize the growing 
market opportunities and drive 
new projects forward.  

Timepey and TCF join hands for donation collection

Dell and Intel launch experience store 

(2nd L) Aqeel Hayat, SVP, Askari Ban, Sajid Mehmood (3rd L), CCo Zong, and Mushtaq Chhapra (4th 
L), Chairman tCF, at the signing ceremony.
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Apparently, Nokia Pakistan and 
Intel Pakistan have become only 
Pakistani brands to get verified 
page status on Facebook.
Facebook rollout this new 
feature of verifying well-known 
public figures and Pages with 
huge fan-followings – for 
example celebrities, journalists, 
government officials, popular 
brands and businesses – back 
in May 2013. Company said that 
verified page status will be 
extended to a limited and select 
profiles and pages in the start.
A rather straight-forward copy 
of Twitter verified accounts, 

with similar attributes, Face-
book also marks the pages and 
profiles with small blue check-
mark to indicate that a person 
or business is indeed the legiti-
mate account holder. This blue 
checkmark is displayed across 
the website, search results and 
feeds to distinguish the verified 
pages from regular ones.
Facebook, however, hasn’t 
made public the criteria through 
which large-scale pages or 
celebrities can get verified 
page statuses. Also to note 
that no one can request to get 
verified page status, and this is 

something Facebook bestows 
itself based upon an unknown 
algorithm.
It merits mentioning here that 
Nokia Pakistan is number 2 
Pakistani brand on Facebook 
in terms of fan-following after 
OLX Pakistan. However, Intel 
Pakistan stands pretty much 
down the line with 592,471 fans 
on its page.
It is assumed that global associa-
tion of these brands might have 
played a role in getting verified 
page status. But it is anticipated 
that more brands are likely to 
get the same treatment in com-

ing days.
Here are some of the top brands 
from Pakistan on Facebook:

OLX Pakistan: 1,937,728 likes ●
Nokia Pakistan: 1,456,860 likes ●
Ufone: 1,315,424 likes ●
14th Street Pizza: 1,012,632  ●
likes
Pizza Hut – Pakistan: 943,968  ●
likes
Zong: 920,804 likes ●
Samsung Pakistan: 858,490  ●
likes
Pepsi Pakistan: 780,146 likes ●
Mobilink: 734,623 likes ●
Pantene Pakistan: 718,719 likes ●
Intel Pakistan: 592,471 likes  ●

The ailing PC market is currently 
seeing its condition get from 
bad to worse, as once flourish-
ing computer manufacturers are 
folding and seeing the inevitable 
fate becoming a reality quickly.
HP, just one among them, has 
been seeing such times as well 
since quite a long time and now 
has seen itself being overtaken 
by Lenovo to slip down the rank 
of the world’s largest manufac-
turer.
The new statistics by Gartner 
tell us that the Chinese company 
shipped 12.6 million PCs in the 
last quarter, attaining a market 
share of 16.7 percent, compared 
to HP’s 12.3 million (16.4 percent). 
Dell and Acer filled the next spots 
by shipping 9.2 and 6.2 million 
PCs respectively, followed by 
ASUS which shipped 4.59 million 
units.
The PC market overall dropped 14 
percent over the last year, ship-
ping only 75.6 million units. This 
happened despite the fact that 
new Windows 8-running systems 

flooded the market. The times 
certainly won’t be changing 
anytime soon for the PC vendors 
have customers flocked towards 

the tablet & portable gadget 
markets, keeping well clear of 
the formerly-ruling industry.
Still, some markets such as India 

showed some positive signs so 
instead, this times it might be the 
developing markets which will 
lead the way forward. 

Nokia, Intel get verified pages on Facebook

Lenovo overtakes HP to become world’s largest PC maker
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Glow by Warid has completed 
four years of service in Paki-
stan. Glow began its services in 
July 2009 and is claimed by the 
company to be the pioneer in 
providing youth centric telecom 
service. Ever since its incep-
tion, this vibrant youth brand 
has aimed to bring the youth 
of Pakistan together under the 
Glow umbrella by providing 
innovative Value Added Service, 
interactive talk time and SMS 
rates, and introducing many 
industry firsts in the telecom 
sector.
Warid claims that Glow is ranked 
as the most used cellular youth 

brand in Pakistan with 5.7 mil-
lion subscribers. Over the years 
Glow has introduced numerous 
exciting offers for its customers, 
the latest being its Dosti Unlim-
ited Offer. The Dosti Unlimited 
Offer gives the subscriber Data 
and Facebook Bundles along 
with Friends and Family bundle 
which caters to every need of 
the customer both for voice 
calls as well as social media and 
internet usage.
Speaking on the occasion of 
Glow by Warid’s fourth anniver-
sary the Head of Marketing and 
Communication at Warid Ms. 
Sadaf Zarrar said, “The aim of 

introducing Glow in the telecom 
sector was to cater to the 
needs of the millions of young 
Pakistani mobile users. We have 
introduced a number of interac-
tive services and offers for 
our Glow subscribers and will 
continue to meet the demand of 
our young and vibrant customer 
base. This is a proud moment 
for our Glow team and I would 
like to congratulate each and 
every person who has helped 
Glow become a success.”
Glow introduced the Glow Gang 
when it launched in 2009 with 
the lowest call and SMS rates 
between friends and family 

numbers. Four years after its 
launch, Glow is continuing its 
tradition of providing packages 
which are easy on the pocket 
through various Friends and 
Family bundles of the Dosti 
Unlimited Offer.
The Dosti Unlimited Offer 
includes a Friends and Family 
Offer which gives the subscriber 
an opportunity of making unlim-
ited calls to their loved ones all 
day long at just Rs.9.99 per day. 
The Facebook Bundle enables 
users to upload pictures, update 
status, chat on Facebook Mes-
senger and much more for just 
Rs.4.99 per day. 

According to a new report by 
Forbes, Samsung is now the 
world’s 14th largest company 
in terms of revenue. It beats 
Apple by 5 spots, which is at 
19th position with revenue of 
$178.6 billion to Apple’s $156.5 
billion.
Samsung climbed 6 ranks from 
20 while Apple took a quantum 
leap to jump from 55th to 19th 

position. It also made double 
the profit than Samsung, 41.7 
billion dollars to 20.6 billion 
profits made by Samsung.
The list also includes several 
other tech companies, headed 
by Toyota at 8th, Phillips at 
16th, AT&T at 34th, HP at 43rd, 
Honda at 45th, IBM at 62nd, 
China Mobile Communications 
at 71st and Microsoft at 110th. 

Amazon is way down at 149th 
and Nokia, further still at 274th. 
Here’s the entire list.
Still, comparison between 
Samsung and Apple will be 
invalid as Samsung makes a 
variety of products including 
home appliances while Apple is 
almost exclusively a computer 
and software company.
The list is still topped by Shell, 

the Petroleum company at 
$481.7 billion and Wal-Mart at 
$469.2 billion.
Also one thing to note will be 
that the profits are only for 
these companies’ fiscal years 
which ended on 31st of March 
2013 so anything which has 
happened sooner than that 
hasn’t made its way into that 
report. 

Glow celebrates 4th Anniversary

Samsung is now the world’s 14th largest company by revenue!
Mubashir Nazir

Rizwan Sheikh
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Nawras is celebrating being 
awarded two prestigious Bronze 
Lion Awards at the 2013 Cannes 
Lions International Festival of 
Creativity – the world’s most 
coveted advertising awards - for 
the company’s unique way of 
promoting free Nawras Wi-Fi 
at Muscat Grand Mall. Nawras 
and the company’s advertising 
agency, Leo Burnett Dubai, 
picked up the trophies in France 
for ‘Best Use of Digital Media’ 
and ‘Commercial Public Services’ 
categories.
“It is a great honour to be 
recognised for our service out 
of so many great entries on 
this global stage of creative 
excellence,” said Omar Nazih 
Azar, Nawras Head of Branding 

& Campaigns. “We are excited 
to be the first company in Oman 
to pick up not only one, but 
two awards at Cannes Lions. 
We partnered with Leo Burnett 
to show the ease with which 
customers can access free Wi-Fi 
by using Nawras and how every 
Nawras product is designed to 
provide a rewarding customer 

experience.”
He added, “These awards 
highlight the hours of creativity 
and artistry that goes into every 
aspect of our communications. 
We partner with leading creative 
agencies around the world to 
showcase our range of dynamic 
services and to communicate 
effectively and with a sense of 
fun. The independent judges 
recognised our breakthrough 
idea that captivated our 
pleasingly different style and 
stood out among the hundreds 
of entries from around the 
world.” 
Now in their 60th year, the 
Cannes Lions International 
Festival of Creativity attracted 
a record 35,765 entries from 

92 countries. The awards bring 
together the largest gathering 
of worldwide advertising 
professionals, designers, digital 
innovators and marketers. 
Nawras and Leo Burnett were 
recognised for promoting a 
pleasingly different service 
unique to Nawras that illustrates 
the company’s innovative 
approach to the customer 
experience. 
The creative WiFi 
communication was previously 
honoured at the 2013 Dubai Lynx 
Awards, picking up the Silver 
Lynx award for Use of Digital 
Media and Bronze Lynx award 
for Consumer Services, as well 
as being nominated in eight 
further categories. 

Ooredoo has won one of the 
two licences made available to 
foreign operators in the recent 
Myanmar government bid 
process.
Ooredoo is one of the largest and 
most dynamic communications 
businesses operating in emerging 
markets across the Middle East, 
North Africa and South East Asia.  
Listed on the Qatar Exchange 
and Abu Dhabi Exchange, it 
has a market capitalisation of 
US$10.5 billion and reported 2012 
revenues of US$9.3 billion.  With 
more than 91 million customers 
across its footprint, Ooredoo is 
a community-focused company 
which is guided by its vision of 
enriching people’s lives and 
its belief that it can stimulate 
human growth by leveraging 

communications to help people 
achieve their full potential.
Ooredoo has significant 
experience of developing, 
delivering and investing in 
communication services in 
the ASEAN region.  One of 
its biggest regional assets is 
Indosat, the Indonesian fixed 
and mobile communications 
services provider. Ooredoo 
has invested significantly in 
the business since acquiring a 
majority shareholding to create a 
dynamic communications group, 
which has grown its customer 
base to 58.5 million.  Through its 
partnership with STT, Ooredoo 
is an active investor in Starhub, 
Singapore’s leading integrated 
communications provider, which 
offers some of the region’s 

most advanced communications 
services for consumers and 
business. Also through the STT 
partnership, Ooredoo is invested 
in LTC, the incumbent fixed and 
mobile network provider in Laos. 
Underpinning the importance 
of broadband services, Ooredoo 
operates wi-tribe, a broadband 
network provider with 
operations in Pakistan and the 
Philippines.
Ooredoo will apply all of its 
global and regional best practice 
and knowledge in Myanmar to 
deliver a next generation mobile 
network and a range of exciting, 
customer friendly and easy-to-
use mobile services.
Ooredoo’s investment is 
expected to generate a 
significant number of jobs and be 

the catalyst to several hundred 
thousand indirect jobs in roles 
such as sales, distribution, 
customer service and other 
related activities.
Ooredoo will now enter into 
further negotiations with the 
government to agree upon the 
details of the licence.  As soon as 
these discussions are concluded 
satisfactorily, Ooredoo will 
implement its network roll-out 
strategy. His Excellency Sheikh 
Abdullah Bin Mohammed Bin 
Saud Al-Thani, Chairman of 
Ooredoo, said, “We’re very 
excited about winning a licence 
in Myanmar and we look forward 
to working in partnership with 
the government of Myanmar 
to develop a world class next 
generation network. 

Nawras wins Bronze Lion Awards at the 2013 
Cannes Lions International Festival 

Ooredoo wins Myanmar Licence

Julie Amann



Nawras is beginning phase two 
of its countrywide Network 
Turbocharging programme with 
work commencing in Quriyat. 
Customers can look forward to 
superfast broadband internet 
speeds as well as wider net-
work coverage including better 
indoor reach. In September, the 
programme will continue extend-
ing along the Batinah cost from 
Al Suwaiq towards Shinas as 
Nawras continues to future proof 
its network from end to end. Dur-
ing the same period, customers 
located in Fahud will also start to 
benefit from the second stage of 
turbocharging.      
All Nawras sites within the city 

of Salalah are currently being 
upgraded as capacity is doubled 
along with the speed of the 
Nawras 3G+ network. In addition, 
superfast 4G technology is being 
deployed within the city of Sala-
lah to support residents and visi-
tors attending the annual Salalah 
Tourism Festival in August. A 
comprehensive Turbocharging 
programme for the entire Dhofar 
Governorate is an important part 
of the planned network activities 
to be completed by the end of 
next year.
“We have already delivered a 
huge difference in the broad-
band internet experience of our 
customers living and working 

in the area covered by the first 
phase of Network Turbocharg-
ing,” explained Nawras Chief 
Executive, Ross Cormack.  “Now 
we are ready to delight many 
more customers as we begin the 
second stage. With faster speeds 
and greater capacity, Nawras is 
making it easier and more enjoy-
able to be online with a prepaid 
or postpaid broadband internet 
plan.”
Nawras has already invested 
around 60 million Omani Rials 
in the first phase of   Network 
Turbocharging. This included 
upgrading the core network, 
building many new base stations 
and adding 3G+ technology to 

every existing 2G site from Al 
Bustan to beyond Al Musannah. 
A second data carrier was added 
to more than double capacity 
and speeds. 

In another market first from 
Nawras, customers can now 
conveniently recharge their 
account by using a new app on 
their mobile phone to scan the 
barcode on a recharge card. 
Using any Android smartphone, 
customers can recharge or pay 
their bill easily without needing 
to manually enter the 14 digit 
recharge code.

“The new recharge cards feature 
a barcode that can be scanned by 
the customer using their mobile 
handset and our new Nawras 
recharge app. We are the first 
communications provider in 
Oman to use this method which 
has been developed especially 
for us by an Omani company. 
We are delighted to be using 
innovative ideas to provide more 

creative and convenient solutions 
for our customers,” commented 
Ammar Al-Lawati, Nawras Senior 
Product Manager – Finance.
Developer of the new applica-
tion, Mohammed Tabook, from 
Al-Mashreq Engineering Services 
Co. LLC, said, “We have created 
this app to make recharging with 
Nawras easier and faster. Incor-
porating the barcode into the 

range of recharge options from 
Nawras allows customers to 
enjoy immediate access to their 
Nawras account in a way that fits 
in with their smartphone usage. 
Here we use the technology to 
provide a vital service in a conve-
nient way as Nawras embraces 
the latest technology to provide 
customers with even more acces-
sible payment options.” 

Small businesses in Oman can 
now enjoy instant activation 
of broadband services at any 
Nawras store across the Sultan-
ate. Business customers can 
benefit from great value fixed 
line packages by combining voice 
and internet services from the 
Maktabi Bundle helping Small 
and Medium Enterprises (SMEs) 

and Small Office Home Office 
businesses (SoHos) maximise 
their resources with efficient and 
convenient cost-effective com-
munications.
Tim Barber, Senior Manager - 
Segment Strategy/SME, said, 
“With the introduction of  SME 
and SoHo services through all 
our stores, customers can now 

immediately access a range of 
business bundles and services. 
The bundles include our plug 
and play broadband services, 
allowing customers to easily get 
online within minutes, without 
having to wait for installation or 
activation.” 
Barber added, “The bundles 
also include a Business Group 

providing free calls to all mobile 
and fixed line numbers using the 
same service within the com-
pany. The fixed voice component 
of the bundle offers a flat rate 
of 9 Baisa to all other landline 
numbers as well as the ability to 
take the same landline number 
anywhere in Oman, if the office 
location changes. 

Nawras Turbocharging Program gets second phase 

Nawras launches app to scan barcode 

Broadband bundles for start-ups and small businesses
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Nine leading universities in 
Pakistan have joined the Oracle 
Academy and have integrated 
its Advanced Computer Science 
program into their IT curricula to 
provide their students hands-on 
experience with Oracle Data-
base and Oracle Fusion Middle-
ware.
As a result, approximately 4500 
students from these participat-
ing universities will have access 
to world-class Oracle software, 
technical curriculum, and 
industry-recognized certification 
resources.
Students who participate in the 
Oracle Academy develop vital 
business and technology skills, 
gaining a competitive advantage 
as they prepare to enter the 
global workforce of the 21st 
century.
The Oracle Academy helps to 
equip students with world-class 
IT skills that help them prepare 
for careers in exciting fields such 
as computer engineering, appli-
cation development, web devel-
opment, IT consulting, systems 
integration, database design/
administration, IT product man-
agement, IT product marketing, 
technical support, and more.
“It is essential that our next 

generation have the right skill 
set before entering the work-
force. Using industry-relevant 
and engaging computer science 
education resources offered by 
Oracle Academy, these students 
can benefit from hands-on expe-
rience with real world business 
software,” said Ahsen Javed, 
Managing Director, Oracle 
Pakistan and SAGE-W. “We are 
proud to support the universi-
ties in Pakistan in preparing the 
students for IT and business ca-
reers and hope that this young 
workforce will soon contribute 
to the success of the organiza-
tions they will work for.”
Participating universities include 
University of Engineering & 
Technology (UET) – Taxila, Sha-
heed Zulfikar Ali Bhutto Institute 
of Science and Technology (SZA-
BIST) – Karachi, GC University 
Faisalabad, COMSATS Institute 
of Information Technology – 
Lahore, The Islamia University 
of Bahawalpur, University of 
Peshawar, Shaheed Zulfikar Ali 
Bhutto Institute of Science and 
Technology (SZABIST) – Islam-
abad, University of Agriculture 
– Faisalabad and The Superior 
Group of Colleges – Lahore.
The Oracle Academy provides a 

complete portfolio of software, 
curriculum, hosted technol-
ogy, faculty training, support, 
and certification resources to 
secondary and higher educa-
tion institutions for teaching 
use. Faculty can insert these 
resources into computer science 
and business programs, helping 
to ensure that students gain 
industry-relevant skills prior to 
entering the workforce.
“The Oracle Academy has been 
very effective as we have not 
only been able to enrich our ex-
isting courses but our faculty is 
also in the process of designing 
more courses with major practi-
cal and hands-on outlines,” said 
M.N. Khokhar, Assistant Profes-
sor and Coordinator MS (CS), 
SZABIST Islamabad Campus.
“We are confident that the 
Oracle Academy will help our 
faculty and students to enhance 
their understanding in various 
areas where Oracle has been 
the leader and innovator,” said 
Dr. Adeel Akram, Dean – Faculty 
of Telecom, & Information Engi-
neering, UET Taxila. 
“We at COMSATS Institute of 
Information Technology Lahore 
campus have been benefit-
ing from our Oracle Academy 

Advanced Computer Science 
Membership since March 2013,” 
said Dr. Hamid Turab Mirza, As-
sistant Professor, Department 
of Computer Science, COMSATS 
Institute of Information Technol-
ogy, Lahore Campus. 
“We have recently subscribed 
to Oracle Academy to let our 
students and faculty members 
learn the state-of-art Oracle 
software,” said Dr. Azhar Rauf, 
Assistant Professor, Department 
of Computer Science, University 
of Peshawar.
“Oracle Academy Pakistan is 
actively involving academia. 
This will help students under-
stand the latest technologies 
so that they can use them in 
their projects and later in job 
market,” said Dr Imran Amin, 
Head of Department – Comput-
ing, Shahid Zulfikar Ali Bhutto 
Institute of Science and Technol-
ogy, Karachi.
“We are really thankful to Oracle 
Academy for providing us with 
this precious opportunity to 
get the benefit of its valuable 
resources,” said Prof. Dr. Mu-
hammad Shahid Naweed, Chair-
man, Department of Computer 
Science & IT, Islamia University 
Bahawalpur. 

4500 brilliant students join the Oracle Academy

IBM Pakistan has announced the 
appointment of Mr. Humayun Bashir 
as Country General Manager Pakistan 
& Afghanistan. Humayun’s assignment 
at MEA Headquarters during the past 
year has gained him good exposure and 
insight to drive the company into a new 
era of growth, said a statement issued 
by the company. During his previous 
tenure as CGM Pakistan, Humayun had a 

proven track record delivering good 
business results and sustainable 
relationships in both private and 
public sectors of the Country, said 
the statement.
Adnan Siddiqui, who brought 
renewed momentum to the IBM 
Pakistan business as CGM, will now 
be leading Smarter Commerce for 
MEA. 

IBM Pakistan gets new Country GM

www.experttechnologyreview.com  
42

Iftikhar Ahmed



Ambassador of Argentine to 
Pakistan, Rodolfo J. Martin Sara-
via in a meeting with Federal 
Minister for Science and Tech-
nology, Zahid Hamid discussed 
new avenues of cooperation in 
the field of Science and Technol-
ogy, Health and Agriculture 
sector. Both sides agreed on the 
proposal that a joint workshop 
in the field of Biotechnology and 
Material Sciences will be held for 
future collaboration.
 Ambassador of Argentina 
assured that his Government 
will fully support and facilitate 
the Pakistan Scientists in their 
participation in International 

Conference on expedition of 
Southern Antarctica. 
 Both sides agreed that Pak-
Argentine joint workshop 
on Estuarine and Coastal 
studies will be held for further 
collaboration in the field of 
Oceanography.
 The Minister thanked the Am-
bassador of Argentine for the as-
sistance in the field of Science & 
Technology, health and agricul-
tural sectors in Pakistan .He said 
that government to government 
contact would be increased to 
strengthen relation between the 
two countries.
 He said that the present demo-

cratic government is business 
friendly and will facilitate and 
protect the interest of foreign 
investors in Pakistan which 
would be fruitful for boosting 
up the economic activities and 

projection of soft image of the 
country.
 Federal Secretary for Science 
and Technology, Akhlaq Ahmad 
Tarar was also present in the 
meeting. 

The good, old days of the smart-
phone industry, where one 
saw long waiting lines before a 
new release or headlines telling 
“millions of units sold” might 
well have been numbered. As 
industry analysts have been 
observing lately, the smart-
phone sales have slowed down, 
making many people of this 
industry wonder whether their 
fortunes are about to take a 
turn.
As of the second quarter of 
2013, more than half of all 
phone shipments worldwide 
are smartphones as lower 
prices have made them more 
accessible. The arrival of 
new features (and gimmicks) 
overtime have perhaps equally 
lured people onboard the ship 
as well but obviously nothing 

timely is without its side-effects.
The myriad of features added in 
smartphones with the passage 
of time have killed the need to 
upgrade. Tech-enthusiasts, for 
sure, will upgrade as quickly as 
possible but the average person 
will find a smartphone of today 

to be more than enough for a 
lot more time than one might 
think.
And this, coupled with the 
disappointment brought by to 
the lack of new features and 
improvements in the bad ones is 
possibly the biggest cause why 

Apple and Samsung, among 
several others have missed sales 
targets.
Earlier this year, the prey of 
all this fiasco was Apple which 
missed analyst’s expectations 
and saw its shares slide from 
$700 to $417. This time they are 
Samsung and HTC, who are both 
facing similar problems, seeing 
their shares slide and sales 
miss targets simultaneously 
especially in the case of the 
latter.
Of course, it is still early to 
predict anything decisive but 
one thing is for sure: market 
is surely getting saturated 
with the laundry list of smart-
phones flooding the market 
with way more features than 
people need, thereby killing the 
necessity of upgrading. 

Pakistan, Argentine to cooperate in science & Tech

Are the good days of the Smart-phone industry 
about to be over?

Azeem Ullah Hassan

Zahid HamidRodolfo J. Martin Saravia
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There’s little doubt that the last 
half-decade has been nothing 
short of a complete smartphone 
coup. In the space of just a few 
years, PDAs like Microsoft’s 
(MSFT) Pocket PC and the 
Palm Pilot were thrown on the 
technological trash heap. The 
Internet has gone mobile, with 
analysts predicting that most 
web traffic will soon come 
from smartphones and tablets. 
And Microsoft is so concerned 
that it has remade its core 
operating system, Windows, 
into a mobile-centric experience, 
even on the desktop (much 
to the consternation of many 
customers).
And that’s not all: The 
smartphone appears to be killing 

the digital camera only a few 
years after the digital camera 
killed film.
The evidence for this trend is all 
around us. The iPhone was, for a 
time, the most commonly used 
camera on Flickr; these days, 
it ranks a solid third. Compact 
digital camera sales are down, 
and major manufacturers are 
floundering. For example, 
Nikon recently admitted that 
it was searching for relevance 
in a smartphone marketplace, 
and said it was considering 
developing a “non-camera” 
consumer product.
There’s little doubt that 
smartphones have made 
photography utterly ubiquitous. 
There’s an old saying that “the 

best camera is the one you 
have with you,” and in that 
sense smartphone cameras are 
awesome. More photos are 
taken today than at any time in 
the history of photography, and 
for obvious reasons. Not only do 
smartphones have the advantage 
of traditional digital cameras -- 

taking photos is essentially free 
- but since everyone has their 
phone with them at all times, 
it’s painless to capture literally 
everything on “film.”
Despite such gains, it’s also 
worth reflecting what has 
been lost in the shift to phone 
cameras. 

Google’s iconic CEO,Larry Page, 
took to Google Plus today to an-
nounce the new achievements 
of his company’s platforms, 
most prominent among them 
being Android and Chrome.
One of the most important 
things he told was that the 
number of daily activations of 
Android have reached 1.5 million 
per day. The total number of 
devices running on the platform 
has also reached 900 million.
That, he says, is incredible for 
a platform which was founded 
less than five years ago. In it’s 
current pace, Android will reach 
a billion activations in this very 
year. 
“We’ve now activated more 
than 900M Android devices 
worldwide–and we’re light-
ing up over 1.5M devices every 

day.  That’s pretty amazing 
given the first Android phone 
launched less than five years 
ago.” Regarding apps, he said 

that the total number of apps 
downloaded via Google Play 
has reached 50 billion, a mind-
boggling figure considering the 

fact that the figure stood at 
25 billion in March when Andy 
Rubin stepped down about 4 
months ago.  

Defending cameras from the smartphone revolution

Android Reaches 1.5 Million Daily Activation, 900 Million Active 
Devices, 50 Billion App Downloads
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Microsoft Pakistan and HEC 
recently commemorated the 
three-year achievements of their 
Education Alliance Agreement. 
The alliance was made in 2010 
and since then 73 public sector 
universities have seen various 
Microsoft programs being imple-
mented on their campuses.
The Education Alliance Agree-
ment continues to empower 
teachers, expand curricula, 
improve the efficiency and effec-
tiveness of institutional gover-
nance and gives students aricher 
educational experience.
The Education Alliance Agree-
ment guides HEC’s vision of 
broadening access to education, 

enabling student-centric learning, 
enhancing education with power-
ful software tools and improv-
ing the efficiency of education 
systems.
Under the agreement, Microsoft 
Pakistan provides some of its 
more core services to help HEC 
achieve its target of growth and 
prosperity.
the alliance includes programs 
such as:
Microsoft Faculty Connection
Faculty Connection is a commu-
nity portal to support technical 
faculty who are using Microsoft 
technology in their curriculum. 
Through the Faculty Connec-
tion site, Microsoft provides the 
teachers with academic resourc-
es and connects them to their 

peers from all across the country. 
Microsoft Student Partners
Microsoft Student Partner is 
an annual award which rec-
ognizes competent students 
from a wide range of technical 
majors amongst which the most 
common are Computer Science, 
Computer Software Engineer-

ing IS/MIS, and/ or other related 
disciplines. 
MSDn Academic Alliance
MSDN (Microsoft Developer 
Network) Academic Alliance of-
fers the simplest way to provide 
the latest Microsoft software to 
labs, classrooms, and PCs used 
by students studying science and 
technology. It provides access to 
all the latest Microsoft developer 
tools, servers, and platforms in a 
single, comprehensive package 
which simplifies licensing, deploy-
ment and staying current with 
software updates. 
Microsoft Students to Business
Microsoft Student to Business 
program connects Microsoft 
partners with universities to 
provide students with real-world 

experience and create the skills 
and competencies needed to fuel 
innovation, broaden the recruit-
ment process, and boost the 
employability of future genera-
tions. 
Imagine Cup and DreamSpark
DreamSpark is a Microsoft 
Program that supports technical 

education by providing access to 
Microsoft software for learning, 
teaching and research purposes 
so that students can chase their 
dreams and create the next big 
breakthrough in technology – or 
just get a head start on their 
career. 
Dr. Javaid R. Laghari, chairman, 
Higher Education Commission 
said,
“Information and Communica-
tion Technologies (ICT) have be-
come the cornerstone of devel-
opment in any sector of society, 
whether in applied or natural sci-
ences, social and health sciences, 
arts and humanities, agriculture 
and engineering.
One of the key pillars of knowl-
edge economy is ICTs.The HEC 

– Microsoft Education Alli-
ance Agreement is a long term 
partnership providing licensed, 
updated and state-of-the-art 
software, tools and services to 
all higher education institutions.
HEC’s vision to serve as an engine 
of socio-economic development 
is thus best served, amongst 
others, through such partner-
ships, and will help our youth 
face future challenges and find 
appropriate solutions through 
the use of ICTs.”
Amir Rao, country manager, 
Microsoft Pakistan reiterated the 
company’s commitment to pro-
moting education in the country 
by saying:

“Microsoft works together with 
HEC to help local universities 
gain better access to technology, 
develop teaching skills, provide 
students with tools to enhance 
their learning and equip the ad-
ministration with tools to imple-
ment and manage change.
The education alliance 
framework was developed 
through careful planning and 
choosing the best program 
agreements out of the many 
offered by Microsoft. This 
partnership is what allows public 
institutions like HEC to truly 
realize the transformational 
value of their investment, and 
industry-leading partnership is 
what Microsoft brings to the 
table. 

Microsoft and HEC commemorate education alliance
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Dilawar Syed, the prominent 
CEO of the American social 
media company Yonja Media 
Group, coached aspiring young 
Pakistani entrepreneurs at a 
workshop sponsored by the U.S. 
Embassy in Islamabad recently.
The workshop, held at 
the COMSATS Technology 
Incubation Center, taught 
Pakistan’s young entrepreneurs 
the skills they need to start a 
successful business, including 
how to raise capital.
“The United States supports 
Pakistan’s entrepreneurs, 

who are a key driving force to 
increase Pakistan’s economic 
growth and investment,” 
said Robert Ewing, Economic 
Counselor at the U.S. Embassy in 
Islamabad.
He said such workshops 
strengthen entrepreneurship 
education, nurture an 
entrepreneurial culture, and 
boost the chances for young 
Pakistani entrepreneurs to 
access finance.  He added that 
trade and investment are the 
future of the U.S.-Pakistan 
relationship.

 During his four-day trip to 
Pakistan, Dilawar Syed met with 
entrepreneurs, technologyin-
cubation centers, and universi-
ties in Lahore and Islamabad.  
Dilawar is President and CEO of 
Yonja Media Group, a leading 
emerging markets social media 
company based in California’s 
Silicon Valley and in Istanbul.
Prior to joining the Yonja Media 
Group, he held leadership roles 
in Fortune 100 companies includ-
ing Yahoo!, SAP, Siebel Systems, 
Deloitte Consulting, and Ernst 
& Young.  Dilawar Syed serves 

as Chairman of the Economic 
Growth Committee of President 
Obama’s Advisory Commission 
on Asian Americans and Pacific 
Islanders, and on the board of 
OPEN Silicon Valley.
 Dilawar Syed visited Pakistan 
under the U.S. Embassy’s 
“Khushali ka Safar” (Journey to 
Prosperity) entrepreneurship 
program, which has trained 
more than 2,100 Pakistani entre-
preneurs through live seminars, 
virtual entrepreneurship cours-
es, and global entrepreneurship 
summits. 

The French Ambassador to 
Pakistan, Mr. Philippe Thiébaud, 
awarded the Chairman 
of the Pakistan Science 
foundation, Prof. Dr. Manzoor 
H. Soomro with the Order of 
Academic Palms (“Les Palmes 
Académiques”) in recognition of 
his major contributions between 
France and Pakistan in the field 
of science and technology.
The ceremony was held at the 

French Embassy in Islamabad 
in the presence of the guest of 
honor, Federal Minister of Sci-
ence and Technology, Mr. Zahid 
Hamid, and more than 30 guests 
from the scientific community.
The Academic Palms is a 
distinction initiated by Napoleon 
in 1808 to reward scholars 
from the Universities of Paris, 
it was subsequently extended 
to individuals who contributed 

to the French culture and 
education.
Since 1955, the French Ministry 
of Education has the responsibil-
ity to reward personalities in the 
educational field who, by their 
actions, have shown outstand-
ing devotion and accomplish-
ments for the promotion of 
education.
The appointment of Prof. Dr. 
Soomro as Officer of the Order 

of Academic Palms is intended 
to recognize an exceptional 
career dedicated to the promo-
tion of science and an active 
contribution to the collaboration 
between France and Pakistan. 
Under his leadership, the coop-
eration between the Pakistan 
Science Foundation, the French 
Embassy, and several French 
Academic Institutions has flour-
ished. 

Young Pakistanis taught how to pursue successful careers

Prof. Manzoor gets French Order of Academic Palms award

Punjab Chief Minister, Muhammad Shahbaz 
Sharif has said that Pakistan will overcome 
energy crisis with the assistance of China 
and experience of Chinese experts. He said 
China has helped Pakistan in every crisis 
and will also cooperate in resolving energy 
problem. Shahbaz Sharif said that during 
his visit to China he held meetings with the 
heads of Chinese companies generating 
electricity from solar energy and coal and 

invited them to visit Punjab.
He expressed these views during meetings 
with various delegations of Chinese 
investors. He said that load-shedding 
is the biggest problem of Pakistan and 
its solution is the top priority of the 
government. He said that sincere efforts 
are being made for generation of energy 
from alternative resources and various 
companies are ready for investment. The 

Chief Minister said that Punjab government 
will provide all out facilities and protection 
to Chinese experts. He said that land will 
be provided to Chinese investors on soft 
terms for installation of solar system. He 
said that the visit of Prime Minister to China 
will yield far-reaching results. The Chief 
Minister asked the Chinese investors to 
invest in Pakistan and assured that they will 
be provided all out cooperation. 

Pakistan will overcome energy crisis
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A solar-powered aircraft 
completed the final leg of a 
history-making cross-country 
flight, gliding to a smooth stop 
at New York’s John F Kennedy 
International Airport.
The Solar Impulse touched 
down at JFK at 11.09pm ET, 
completing the final leg of the 
cross-continental journey that 
started in California in early 
May. The aircraft left Dulles 
International Airport
outside Washington, DC.
The flight plan for the 
revolutionary plane, powered 
by some 11,000 solar cells on its 
oversized wings, had called for 

it to pass the Statue of Liberty 
before landing at New York. But 
an unexpected tear discovered 
on the left wing of the aircraft 
when forced officials to scuttle 
the fly-by and proceed directly 
to JFK for a landing three hours 
earlier than scheduled. Pilot 
Andre Borschberg trumpeted 
the milestone of a plane capable 
of flying during the day and 
night, powered by solar energy, 
crossing the U.S. without the 
use of fuel. “It was a huge 
success for renewable energy,” 
Borschberg said while standing 
in front of Solar Impulse on 
the runway at JFK. “The only 

thing that failed was a piece of 
fabric.”
Bertrand Piccard, the other 
pilot who took turns flying 
the Solar Impulse across the 
United States, said the flight 
across the country tested the 
entire project team. “Flying 
coast-to-coast has always 
been a mythical milestone 
full of challenges for aviation 
pioneers,” Piccard said. “During 
this journey, we had to find 
solutions for a lot of unforeseen 
situations, which obliged us 
to develop new skills and 
strategies. In doing so, we also 
pushed the boundaries of clean 

technologies and renewable 
energies to unprecedented 
levels.” Borschberg noticed 
balance issues with the wing in 
the early afternoon Saturday off 
the coast of Toms River, New 
Jersey, said Alenka Zibetto, a 
spokeswoman for Solar Impulse. 
Officials said the pilot and 
aircraft didn’t appear to be in 
danger. They said the eight-foot 
tear on the lower left side of the 
wing wasn’t expected to worsen 
through the final portion of the 
trip. “It was supposed to be 
the shortest and easiest leg,” 
Piccard said. “It was the most 
difficult one.” 

Journey from California to JFK
Solar-powered plane lands in New York to complete cross-country trip

Pakistan State Oil (PSO) has 
successfully upgraded its 
internal SAP system to the 
latest ECC 6.0 version in order 
to streamline its operational 
efficiency. The upgrading 
process involved seamless 
integration of 12 SAP modules, 
a database of over 1500 GB 
of data and the profiles and 
access protocols of over 500 
SAP users. The PSO-Information 
Communication and 
Technology (ICT) and Finance 
Departments carried out the 
entire system enhancement 
process jointly in a period 
of just 5 days with minimum 
disruption in the Company’s 
business operations. 

PSO upgrades 
tech system for 
efficiencyA representative delegation 

of Korean Waters Resources 
Cooperation met Punjab Chief 
Minister Muhammad Shahbaz 
Sharif recently. Matters 
regarding cooperation in energy 
sector were discussed on the 
occasion.  Chief Executive 
Officer of Korean Waters 
Resources Corporation, Waqar 
Ahmed Khan, Deputy Chief, 
Hyukpark, Chief Financial 
and Commercial Officer, 
Haksop Han, Energy Minister 
Ch. Sher Ali Khan, Provincial 
Irrigation Minister Yawar 
Zaman, Secretaries Energy and 
Irrigation and other concerned 
officers were present in the 
meeting.
Talking to the delegation, 
the Chief Minister said that 
Pakistan is facing serious energy 

crisis and every megawatt of 
electricity is precious. He said 
that energy projects have to be 
completed expeditiously. He 
said that due to corruption and 
negligence of former rulers, 
the nation is facing the agony 
of load shedding. He said that 
present government wants 
to rid the country of energy 
crisis as soon as possible. 
The Chief Minister welcomed 
the offer of Korean Waters 
Resources Corporation of 
cooperation in energy sector. 
He said that Korean investors 
should invest in energy sector 
in Punjab and assured that 
all out facilities would be 
provided for this purpose. 
The Chief Minister directed 
that cooperation with Korean 
Waters Resources Corporation 

in Taunsa power project should 
be considered. He said that the 
government wants to complete 
120-megawatt Taunsa power 
project as soon as possible. He 
said that feasibility report of 
the project has been prepared 
and directed that the process of 
awarding of the contract should 
be completed transparently and 
expeditiously. He directed that 
cooperation of Korean firm with 
regard to water management 
of rivers and canals should be 
considered. He said that energy 
department will be modernized 
for its capacity-building.
Chief Executive Officer Korean 
Waters Resources Cooperation, 
Waqar Ahmed Khan, expressed 
willingness to cooperate with 
Punjab government in energy 
projects. 

Korean Waters Resources Corporation 
delegation meets with CM
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What’s cooking? A big batch 
of biotechnology. Recent 
breakthroughs in the field 
of genetic engineering are 
changing the way our food is 
produced. Biotechnology is 
the use of living organisms or 
other biological systems in the 
manufacture of products or for 
environmental management.
traditional Biotech
Traditional biotechnology 
has always been a part of 
food production. The use 
of microorganisms like 
yeast and bacteria to create 
food and drink is traditional 
biotechnology. Gasses from 
yeast make bread rise and are 
used to ferment beer and wine. 
Bacteria contributes to creating 
yogurt and enzymes assist in 
making cheese.
Natural selection and 
crossbreeding are also 
techniques of traditional 
biotechnology. Those 
methods create stronger 

and higher yielding crops 
and result in more desirable 
traits inlivestock. Traditional 
biotechnology uses the 
natural biological functions of 
organisms to help create crops 
and livestock and food and 
drink.
the new Biotech
Now, genetic engineering—a 
modern biotechnology—is 
competing with traditional 
biotechnology. Genetic 
engineering allows scientists 
to replicate, improve or even 
completely change the natural 
functions of the organisms we 
rely on for food.
Why would food producers turn 
to science instead of relying on 
nature? Three good reasons: 
efficiency, effectiveness and 
cost. 
A genetically engineered 
version of an enzyme or a 
protein can often be produced 
more efficiently than its natural 
counterpart. For instance, 

genetic engineering is used 
to produce mass quantities 
of an enzyme important to 
making cheese, chymosin. The 
traditional method of obtaining 
chymosin can’t produce the 
large quantities that genetic 
engineering can, making the 
new method more efficient. 
Sometimes science provides 
a more potent version of a 
natural enzyme or protein. And 
cost almost always factors into 
the equation when deciding 
whether to use genetic 
engineering in food production.
Right now the most common 
uses of genetic engineering in 
food production focus on traits 
that benefit producers of food, 
not consumers of food. 
Genetically engineered 
traits like disease and insect 
resistance are now common in 
crops like corn and soybeans. 
That means many foods wind 
up with ingredients that 
were genetically engineered, 

instead of the whole food 
being genetically engineered. 
(Margarine made with soy oil 
made from soybeans genetically 
engineered to tolerate 
pesticides.)
the Future of Biotech
The biggest changes for food 
could come when genetic engi-
neering focuses on consumer 
traits. Foods could be geneti-
cally engineered to have fewer 
calories, increased vitamins 
and minerals, or have allergens 
removed—making peanut but-
ter safe for everyone! 
Currently there is a lot of 
debate over whether genetic 
engineering should be used 
in food production at all. 
There are plenty of opinions 
expressed for both sides of 
the issue. Anyone wanting to 
learn more about the issues 
associated with the use of 
genetic engineering in food 
production will have no trouble 
locating information. 

Essentially, they would want 
to use it for time and money. 
Agricultural biotechnology 
has many branches, but all 
are concerned with improving 
existing products and developing 
new ones more efficiently and 
less expensively. Genetic traits 
are inserted into crops and 
animals to meet specific needs.
For instance, farmers have 
always struggled with 
insect pests and diseases. 
Biotechnology crops (e.g., 

corn, cotton, potatoes) have 
had a natural soil bacterium 
introduced that is poisonous 
to some insects. This produces 
crops that are inherently toxic; 
they don’t require insecticides. 
The end result: hungry bugs 
do not diminish the crop yield, 
and valuable time has not been 
spent spraying. Pesticides do not 
get into the ground, so drinking 
water is not contaminated.
Diseases can sweep through 
fields and destroy produce. 

Hawaiian papaya crops, for 
example, were nearly ruined by 
the papaya ringspot virus, but 
a genetically modified version 
of papaya was created that’s 
impervious to the disease.
Research is underway for a vari-
ety of potential new crops. Foods 
can be modified to make them 
more attractive to consumers, 
with less fat, fewer allergens, or 
more vitamins and minerals. For 
instance, extra-high-starch pota-
toes would soak up less oil while 

Discovering Biotechnology

Why would farmers want to use agricultural biotechnology?
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Technology and agriculture, 
once thought of as very separate 
realms of experience, are now 
partners. From small farmers 
who “tweet” the availability of 
their “pick-you-own” crops to 
dairy farmers who rely on robots 
to milk their cows, farm opera-
tors have discovered that they 
can benefit immensely from tech-
nological aids. Efficiency is es-
sential as the world’s population 
increases and resources to feed 
the growing number of people 
are on the decline. By 2050, 
global population is expected to 
reach 9 billion, almost doubling 
world food needs. This alone will 
present a challenge to suppliers. 
Add to that the competition for 
land and water, climate change, 
maintaining biodiversity and a 
host of other environmental 
issues, and it becomes clear that 
technology is the key to getting 
the job done [source: Food and 
Agriculture Organization].

According to the Dairy Farm-
ers of America, technology is 
essential to their operation. If 
dairy farmers were unable to 
use technologies from artificial 
insemination to robotic milking 
and pasteurization, they couldn’t 
afford to stay in business [source: 
Dairy Farmers of America]. The 
sophisticated robotic systems 
employed by today’s dairy farm-
ers enable them to milk the cows 

24/7 and ensure a high-quality 
product.
Mason-Dixon Farms in Gettys-
burg, Pa., has not only embraced 
technology in the milking of their 
2,300 dairy cows -- they use “cow 
power” to produce electricity 
for the farm. This technology 
enables cattle waste to be turned 
into biogas, and the remnants to 
be composted and used for bed-
ding [source: EPA].

Technology is also improving 
output on today’s produce farms. 
Like their counterparts on the 
animal side, fruit and vegetable 
farmers look to new methods to 
increase food production while 
keeping an eye on affordability 
and sustainability. Some farmers 
have extended their growing 
season with hoop houses, which 
are temporary greenhouses 
constructed with PVC piping 
and durable plastic sheeting. 
Other farmers have taken the 
concept a step further, creating 
stacked hydroponic growing 
systems under the hoop-
style greenhouses. Crops are 
cultivated in Styrofoam planters 
without soil and automatically 
fed a balanced, nutrient-rich diet 
and a precise amount of water, 
which goes directly to the roots. 
Using less water and less space, 
farmers can harvest more and 
better-tasting crops [source: 
Kings Hydrofarm]. 

cooking, resulting in reduced-fat 
potato chips, and rice could be 
modified to contain more iron 
and vitamin A, which could ben-
efit poorer nations where rice is a 
vital staple.
Another area under development 
is “biopharming” -- that is, 
inserting genetic material 
into plants and animals, with 
the intention of creating 
pharmaceuticals cheaply and 
in large quantities. Possible 
products that could result 

include antibodies (cancer, AIDS, 
malaria), vaccines (cholera, 
hepatitis B), hormones (insulin), 
structural proteins (collagen for 
cosmetics) and anti-infection 
proteins (interferon).
Simply improving crop yield can 
offer the benefit of increasing 
output while avoiding expanding 
farmland into other environ-
ments. For example, in 1961 the 
average yield for cereal crops in 
Asia was 930 kilograms per hect-
are. With the use of engineered 

seeds, three decades later the 
hectare output was tremendous-
ly increased, equivalent to adding 
600 million more hectares of 
farmland [source: Ives, et al].
While agricultural biotechnology 
appears promising, it is not 
without controversy, however. 
Its detractors have many 
questions about the industry, 
including safety issues, ethics, 
business goals, environmental 
effects, trade impact, patents 
and biodiversity reduction.  

Has technology improved agriculture?
Meredith Bower
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Personal computers have been 
subject to cyber attacks from the 
moment we began connecting 
them to the Internet. Nowadays, 
malicious software lurking in 
spam and on Web pages is kept 
at bay only through effort and 
expense. So why don’t we have 
the same security problem with 
our smartphones and tablets, 
which are essentially variations 
on the PC?
Several factors hold back what 
may someday become serious 
effort on the part of cyber 
attackers to infect mobile 
devices with malware designed 
to raid apps and commandeer 
sensitive data. For starters, 
devices running Apple iOS, 
Google Android and other 
mobile operating systems still 
are not nearly as numerous as 
PCs, which therefore remain 
as hackers’ most likely targets. 
Smartphones and tablets are 
also, for the most part, better 
designed than PCs to minimize 
the potential damage caused by 
viruses and other problematic 
programs. In addition, Apple’s 
tight control over the apps that 
can be installed on its iPhones 
and iPads does much to improve 
the security of those devices.
Of the more than 140 million 
smartphones in use in the 
U.S., less than 2 percent have 
been infected with mobile 
malware, says John Marinho, 
vice president for cyber security 
and technology at the CTIA, 
a Washington, D.C., wireless 
industry trade group.
It is possible, nevertheless, for 
attackers to break into mobile 

devices, including the iPhone 
and those running Android. “I 
certainly have,” says Charlie 
Miller, a security engineer 
at Twitter best known for 
testing mobile device security 
as a principal analyst with 
Independent Security Evaluators. 
“But it’s much more work than 
it would be to do the same 
exact thing against Windows. A 
rational attacker whose goal is 
to make money is not going to 
choose that path.”
not immune
Fortunately, most efforts to 
attack smartphones and tablets 
to date have been made by 
researchers experimenting with 
the security of these devices. 
The first program written to 
manipulate mobile phones—
dubbed Cabir—surfaced in 2004, 
three years before the iPhone’s 
debut. Cabir’s anonymous 
author sent the virus to security 
researchers to demonstrate that 
phones running the mobile Sym-
bian operating system could be 
infected. Cabir would then copy 
itself to other mobile phones via 
Bluetooth, running down the 
phone’s battery in the process, 
according to security researcher 
Mikko Hypponen.
In 2007, Miller and his colleagues 
at Independent Security Evalua-
tors greeted the iPhone’s release 
by writing a program that could 
install itself when an iPhone 
opened its Safari browser. Once 
installed, the program enabled 
an attacker to hijack and steal 
data stored on an infected 
iPhone. The following year, 
when HTC’s T-Mobile G1 Android 

handset debuted, the research-
ers discovered this smartphone 
could likewise be exploited if 
the user visited a Web page 
infected with a virus or some 
other malicious program. Once 
the attacker took control of the 
infected smartphone he or she 
could access saved passwords 
and any cookies the browser 
used for accessing different Web 
sites.
Miller helped develop another 
method of attack in 2009 that 
blitzed iPhone or Android-based 
devices with a deluge of SMS 
(short message service) text 
messages, allowing an intruder 
to plant a virus on the phone or 
at the very least cause the phone 
to shut down (disconnecting 
calls and Web access in the 
process).
Dollars and sense
Malice and mayhem aside, 
cyber criminals usually want to 
make money from their efforts. 
These entrepreneurial types are 
more likely to design a piece of 
malware to attack a tried-and-
true target such as Microsoft’s 
Windows operating system or 
Internet Explorer Web browser, 
causing maximum disruption 
with minimal effort. Mobile 
malware is newer, so authoring 
such an attack could come with a 
learning curve and less certainty 
for success, adds Miller, who 
spent five years with the Na-
tional Security Agency as a global 
network exploitation analyst.
Although the number of PCs 
sold worldwide dipped slightly 
in 2012 to about 350 million, 

the sheer number of PCs that 
have accumulated in offices 
and homes over the past 
several decades still dwarfs the 
world’s population of active 
smartphones and tablets.
Given the popularity of these 
mobile devices, however, this 
equation will inevitably shift 
and place them at greater risk. 
Worldwide smartphone sales are 
expected to reach 1.5 billion units 
in 2017, more than doubling the 
712 million sold in 2012, according 
to a recent “Mobile & Wireless 
Communications Report” from 
information and analytics pro-
vider IHS Inc. Smartphones, once 
seen as a high-end luxury device, 
will by the end of this year repre-
sent the majority of all handsets 
sold worldwide.
By 2015 more Americans will 
access the Internet via mobile 
devices than with PCs or any 
other type of wireless device, 
according to the CTIA.  Other 
researchers expect tablets alone 
will outsell PCs by 2015.  
Layered defense
Cell phones older than the 
iPhone and Android handsets 
relied upon simpler operating 
systems that were difficult to 
corrupt and hardly worth the 
effort. More advanced smart-
phones offer handheld access 
to Web browsers, e-mail and 
a number of other exploitable 
software programs. When 
the iPhone launched in June 
2007, much of Apple’s security 
strategy centered on restricting 
the use of third-party apps from 
running on the phone.  
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Microsoft General Counsel Brad 
Smith says Microsoft asked 
the Justice Department to let 
it divulge more information to 
clear its name but was rebuffed 
last week. Microsoft on Tuesday 
asked the Obama administration 
to allow it to reveal details about 
how it responds to orders from 
the U.S. government for user 
account data.
Brad Smith, Microsoft’s general 
counsel, sent a strongly worded 
letter to Attorney General Eric 
Holder this afternoon saying 
there is “no longer a compelling 
government interest” in prevent-
ing companies “from sharing 
more information” about how 
they respond. That’s especially 
true, the letter said, when this 
information is likely to help “allay 
public concerns” about warrant-
less surveillance.
The letter appears to be a re-
sponse to a report last Thurs-
day in the Guardian, based on 
internal National Security Agency 
documents provided by Edward 
Snowden, that said the govern-
ment can intercept Skype calls 
and encrypted Outlook.com 
messages. That’s a change from 
2008, when the then eBay-
owned Skype told ETR it “would 
not be able to comply” with a 
wiretapping court order.
“The Constitution itself is suf-
fering” from ongoing secrecy, 
Smith said in his letter to Holder, 

adding that “it will take the 
personal involvement of you or 
the President to set things right.” 
Last week, according to Smith, 
Microsoft requested permission 

to divulge more information in an 
effort to clear its name, but the 
Justice Department “rejected” 
the request.
Microsoft said in a separate blog 
post by Smith today that: “We do 
not provide any government with 
the ability to break the [Outlook.
com] encryption, nor do we 
provide the government with the 
encryption keys. When we are 
legally obligated to comply with 
demands, we pull the specified 
content from our servers where 
it sits in an unencrypted state, 
and then we provide it to the 
government agency.”
Under U.S. law and similar laws 
in other countries, companies 

can be compelled to turn over 
confidential user data in some 
circumstances. In the United 
States, those demands arise 
through court orders that the 

FBI and other law enforcement 
agencies obtain for criminal 
investigations, as well as through 
Foreign Intelligence Surveillance 
Act (FISA) orders issued in a 
separate process for terrorist and 
counterespionage investigations. 
(PRISM is an NSA software utility 
used to collate data gathered 
through FISA orders.)
Microsoft’s blog post also said, 
referring to Skype calls, that 
“we will not provide govern-
ments with direct or unfettered 
access to customer data or 
encryption keys.” The company 
said it responds only to orders 
for “specific accounts and 
identifiers” and never provides 

“blanket or indiscriminate access 
to Microsoft’s customer data” 
-- a challenge to some claims of 
direct access to servers. It also 
said that changes it made to 
Skype in 2012 to shift to in-house 
hosting of super nodes, which 
may have allowed the service to 
become wiretap-compliant, were 
done for technical reasons, not 
to facilitate surveillance.
U.S. government has threatened 
Internet companies with install-
ing surveillance devices on their 
networks if they do not help with 
surveillance requests.
It disclosed that Microsoft had 
created a wiretap compliance 
system to respond to legal orders 
for surveillance directed at Hot-
mail accounts a process that pre-
vented government surveillance 
devices from being installed. 
The government has previously 
installed surveillance devices on 
networks owned by Verizon Busi-
ness and EarthLink.
Microsoft has asked the Foreign 
Intelligence Surveillance Court 
for permission to disclose “ag-
gregate statistics” regarding 
the number of FISA orders it 
receives, including orders feed-
ing into PRISM. That request 
was filed on June 19. The Justice 
Department has been delaying 
the proceedings, initially saying 
it would respond by July 9 and 
then asking for a deadline exten-
sion to July 23. 

Facebook has announced that 
over 100 million people are using 
it’s “Facebook for every phone” 
app now. The app remains most 
popular in developing regions, 

where people still cling on to 
feature phones.
The service was launched in July 
2011 and can run on almost 3000 
different cheap handsets from 

virtually all manufacturers.
“In just two years, Facebook For 
Every Phone has successfully 
put Facebook into the hands of 
millions of people around the 

world with limited access to the 
Internet, giving them the power 
to connect and share,” says Ran 
Makavy, the Growth Manager at 
Facebook. 
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8 Creative Ways to Connect With Customers on Facebook

Facebook is a not-so-secret 
secret weapon for promoting 
your business. That being said, a 
lot of companies don’t take full 
advantage of what this social 
media platform has to offer when 
it comes to making deep, lasting 
connections with their custom-
ers. Ads and pleas to “like this” 
simple don’t quite cut it.
That’s why we asked eight en-
trepreneurs to weigh in on how 
to best use Facebook to your 
company’s advantage. Here’s 
what they said:
1. Put other People in the Spot-
light
Stacey Ferreira, MySocialCloud
On the My Social Cloud Facebook 
page, we try to cross-promote 
with our partners and highlight 
our customers a lot. For example, 
we partnered with a company 
called Free Bike Project that has 
students ride bikes around its 
campuses with our advertise-
ments on the sides of the bikes. 
We then ask the students to take 
pictures of themselves with the 
bikes, and we post the pictures 
on our Facebook page. We’ve 
found when we put other people 
and their friends in the spotlight 
(rather than our brand or our-
selves), people get more excited 
about our company and engage 
with us more on social media.
2. Interact in a Private Facebook 
Community
Corey Blake, Round table Com-
panies
We invite our customers into a 
private community on Facebook 
where they can interact with 
us and one another, share war 
stories and where they can turn 
for support. It’s an amazing way 
to help them see us as a conduit 
for them as a united front of 
crusaders.
3. Post Video Updates

torrey tayenaka, Sparkhouse
It’s proven that video posts on 
Facebook highly increase the 
chance of user comments, shares 
and “likes.” Create a weekly 
company update keeping your 
customers in the loop on new 
products, employees, goals, 
etc. Remember, talk about your 
company and product as well 
as the category you are in. Your 
customers want to see you as the 
expert in the industry, and they 
will continue to come back if you 
have great advice!
4. Offer Discounts and Promo 
Codes
Andrew Schrage, Money Crash-
ers Personal Finance
You can stay connected to your 
customers through Facebook by 
posting discounts and promo-
tional codes for your business 
products and services. But to 
keep your customers coming 
back for more, set a limit on the 
access to a promo code to about 
50 people. If a customer sees an 
expired promo code, they’ll likely 
check back to see when the next 
one is posted.
5. Post Unrelated Content
Jay Wu, Best Drug Rehabilitation
The main purpose of a Facebook 
page is to communicate company 
information to customers. How-
ever, there’s no reason we can’t 

make it fun. Posting pictures or 
videos that have nothing to do 
with the company tells me a little 
more about my customers than 
another promo. Also, it shows 
the lighter side of the company, 
which helps customers feel a 
closer connection to us.
Lots of companies have Face-
book pages that offer no real 
value to those who follow them. 
Nobody wants to hear about 
business all the time. They want 
to be entertained and engaged, 
and they want to be a part of the 
companies they follow. What 
better way than to post content 
that appeals directly to them? 
They’ll have some fun while 
strengthening their ties to the 
company, which is the entire 
point of social media.
6. Share Stories
tyler Arnold, SimplySocial Inc.
Share stories to build trust and 
reliability. We share stories and 
photos of events, charitable 
contributions, organizational 
partnerships and the daily activi-
ties happening in and around our 
business.
7. Post Consistently and Respond 
Quickly
Kuba Jewgieniew, Realty onE 
Group
Realty One Group places a pre-
mium on being consistent and 

responding to engagement. We 
make a point to post every single 
day. When a customer notices 
that you are updating your page 
with useful information, he is 
more likely to engage.
Perfect example: An agent wrote 
on one of our photos asking if we 
had our logo in a certain format 
to use for printing. She said the 
format was not available to her in 
our back office and reached out 
via Facebook. Not only did we re-
spond to her — we got her email 
and sent her the format she 
needed to carry out her business. 
She expressed such gratitude for 
us going out of our way to help 
her, and that alone was reward 
enough.
8. Recruit talent Socially
Liam Martin, Staff.com
We have a relatively large Face-
book page of over 75,000, and 
the page has been growing quite 
steadily over the last year. We’ve 
really focused on using Facebook 
as a recruitment tool for our 
company. When we have a dif-
ficult posting, we usually throw 
it up on the Facebook page and 
sometimes give out rewards 
for candidates that other users 
can bring to us. The response is 
extremely positive and usually 
results in hundreds of new candi-
dates joining our database. 

Scott Gerber
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LinkedIn Introduces Sponsored Updates for Companies

SwiftKey Cloud Makes Android’s Favorite Keyboard Even Better

LinkedIn is taking another page 
from the playbooks of Facebook 
and Twitter with its latest ad 
product.
LinkedIn introduced Sponsored 
Updates on Tuesday, which 
will let the more than 3 million 
companies on the social network 
pay to promote updates to a 
broader audience, rather than 
just to those users who already 
follow them.
“With Sponsored Updates, 
marketers will be able to 
distribute this content directly 
to relevant professionals 
in a place their customers 
and prospects are already 

consuming professionally 
relevant content,” David Hahn, 
LinkedIn’s vice president of 
product management, said in 
a statement. “Marketers can 

target Sponsored Updates to 
any segment of our premium 
audience based on professional 
profile data across more than 225 
million members.”

LinkedIn has borrowed several 
features from other social 
networks like Facebook and 
Twitter in recent years, including 
overhauling its homepage 
and setting up a news feed to 
highlight updates and discussions 
from users and brands.
Facebook currently offers an ad 
product called Sponsored Stories 
and Twitter boasts a series of 
promoted products, including 
Promoted Trends and Tweets. 
Unlike these other networks, 
though, LinkedIn generates 
most of its revenue from 
recruiting products and premium 
subscriptions. 

Android’s favorite keyboard just 
improved by leaps and bounds.
SwiftKey unveiled SwiftKey 
Cloud, a new suite of services 
that only improves how SwiftKey 
works on your device, but also 
streamlines that experience 
across devices. Available now as 
part of SwiftKey 4.2 Beta, Cloud 
will ultimately be part of the 
main app currently available in 
Google Play.
Backup and Sync
One of the biggest advantages 
of SwiftKey: The keyboard learns 
your typing patterns over time, 
adjusting everything from its 
displayed words to its guesses 
on which keys you meant to tap.
Since the app is constantly 
taking in new information about 
your usage, it’s constantly 
improving until you lose your 
phone or upgrade. Then, you 
have to start the whole process 

from scratch.
“One of the big weaknesses in 
the product to date has been 
that stuff has really stayed on 
each device,” SwiftKey’s CMO 
Joe Braidwood told ETR.
Using SwiftKey Cloud, this 
information is now backed up 
on the Cloud, which you can 
then sync across all your Android 
devices including new devices 
(just download SwiftKey on 

them first).
If you’re switching from a Galaxy 
Nexus to the HTC One, the data 
stored in your Nexus will come 
with you.
“It’s kind of completing the 
puzzle,” Braidwood says.
Always Learning
In addition to gathering 
information about how how 
you type, SwiftKey learns what 
you type. A newly enhanced 

personalization feature allows 
users to sync Gmail, Facebook 
and Twitter accounts with 
SwiftKey, which will tell the 
keyboard which phrases you use 
often, therefore improving its 
suggestions.
RSS integration lets you also 
sync your own personal blog’s 
language with the app, or one 
from a blog with a writing 
style you admire. Plus, support 
for new trending phrases 
automatically syncs from Twitter 
and other news sources with the 
app on a daily basis. So, during 
big news events, the keyboard 
will anticipate what you’re 
trying to type and offer word 
suggestions based on other’s 
conversations. Overall, this is a 
major update that will improve 
how the app works today as well 
as your experience with it in the 
future. 

Seth Fiegerman
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Sun-Powered Plane “Solar Impulse” Takes Off for Cross-Country Trip

A California Station Tests out New Biodiesel Made In Part by Algae

The much-anticipated private 
solar-powered plane Solar 
Impulse took off from California 
on a flight across America that is 
expected to last approximately 
two months. From Mountain 
View the plane will fly to New 
York without using a drop of 
fuel, making stops along the way 
in Phoenix, Dallas, St. Louis, AND 
Washington, D.C.
The plane sports 12,000 solar 
cells built into the wings and 
smaller tail fins. The cells charge 
four lithium batteries, attached 
to the bottom of the wings, 
that power the plane during the 
nighttime. The longest nonstop 
trip the plane has made thus 
far is 26 hours. The plane could 
theoretically fly continuously 

but stops are necessary for the 
health of the pilot the plane’s 
extreme sensitivity to turbu-
lence means piloting it requires 
intense mental concentration. 
Swiss co-founders of the project 
Bertrand Piccard and Andre 

Borschberg will alternate turns in 
the cockpit.
Solar cells account for most of 
the plane’s slight weight, which 
is equivalent to that of a small 
car, while its wingspan matches 
that of a jumbo jet. Unlike a jet, 

however, Solar Impulse flies 
relatively slowly an average pace 
of just 43 miles per hour as can 
be seen in the below clip of its 
transit over the Golden Gate 
Bridge.
The current journey to Phoenix 
is expected to take 19 hours. 
You could drive that distance in 
two-thirds the time, but speed is 
not the point of the flight rather, 
it’s meant to bring attention 
to clean-energy technologies, 
according to the Solar Impulse 
company.
And though a feat in its own 
right, the cross-country flight is 
primarily a test run for a future 
flying machine the company 
plans to build to circumnavigate 
the world in 2015. 

Fancy putting a bit of the aquatic 
in your gas tank? Go to California. 
A new kind of biodiesel, contain-
ing 20-percent algae-based fuel, 
went on sale at gas stations in 
the San Francisco Bay area last 
week as part of a one-month 
pilot program. The fuel emits 10 
percent fewer hydrocarbons, 30 
percent fewer particulates, and 
20 percent less carbon monoxide 
than other biodiesels according 
to its producer, Solazyme, re-
ports Yale Environment 360. This 
is the first time that an algae-
based fuel has made it into cars.
People have long been search-
ing for plant-based alternatives 
to fossil fuels, which would help 
offset their own emissions by 
absorbing CO2 as they grow. 

Algae are of particular 
interest because they yield 
more fuel per unit of land 
than any other biofuel. 
Since they grow in water, 
they don’t compete for 
land that could otherwise 
be used for growing food, 
the way ethanol, another 
biofuel, does.
But Solazyme’s fuel-pro-
duction method doesn’t 
exploit these advantages; 
they neither eat CO2 nor 
occupy pond real estate.  Sola-
zyme originally tried growing 
their algae in ponds but it was 
not cost-effective. Instead, the 
company now grows the algae 
indoors, sheltered from the sun, 
and feeds them sugars, which 

they digest through fermen-
tation and convert to fuel, a 
method that is more economical, 
Solazyme CEO Jonathan Wolfson 
told Marc Gunther at Yale Envi-
ronment 360.
As Solazyme’s unsuccessful ef-

fort to make pond-grown 
fuel illustrates, cost is 
the major disadvantage 
of algae-based fuel. For 
example, the US govern-
ment sponsored the 
Aquatic Species Project 
(1978-1996) to produce 
energy, including biofuels, 
from algae, but the proj-
ect shut down because 
it was not eonomically 
viable.
Better luck this time? The 

Bay-area pilot program in the 
Bay area will last one month, a 
representative of Propel Fuels, 
the company distributing the 
biodiesel, told the Chronicle, and 
then they will decide whether 
and how to expand it. 

Lisa Raffensperger
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China may become top wheat importer after crops ruined

World Cereal production to increase by 17 % in 2013

China’s wheat crop has suffered 
more severely than previously 
thought from frost in the 
growing period and rain during 
the harvest, and import demand 
to compensate for the damage 
could see the country eclipse 
Egypt as the world’s top buyer.
Interviews with farmers and 
new estimates from analysts 
have revealed weather damage 
in China’s northern grain belt 
could have made as much 
as 20 million tonnes of the 
wheat crop, or 16 percent, 
unfit for human consumption. 
That would be double the 
volume previously reported as 
damaged.
Higher imports, which have 
already been revised upwards 
on initial damage reports, will 
further shrink global supplies 
and support prices, fuelling 
new worries over global food 
security. The US Department of 
Agriculture on Thursday raised 
its forecast for China’s imports 
in 2013-14 to 8.5 million tonnes 
from 3.2 million tonnes in the 
previous year, prompting US 

wheat prices to rally to more 
than two-week highs.
But overseas traders and 
analysts estimate imports could 
rise above 10 million tonnes, 
surpassing the 9 million tonnes 
the world’s biggest buyer Egypt 
is expected to buy. Competition 
from China for more imports 
would force other buyers, such 
as Egypt, to pay more for grains, 
in a new blow for the Middle 
East country after two years 
of political turmoil has left it 
struggling for funds to pay for 
food imports.

In China’s top wheat producing 
province of Henan, farmers 
visited by Reuters said kernels 
shrunk because of the frost 
early this year followed by more 
damage with grains germinating 
due to the rainstorms in May. 
Henan is in the northern 
grain belt, which accounts for 
about half of China’s output. 
“The kernels this year are half 
their normal sizes,” said Feng 
Ling, a 55-year old farmer in 
Xuchang, central Henan, where 
some growers have seen their 
production slashed by 40 

percent from year ago. “The 
harvest was terrible.” China has 
already booked around 3 million 
tonnes of wheat for shipment in 
the year to June 2014, nearing 
last year’s purchases.
That would be the biggest 
volume imported since the 
near 10 million tonnes China 
booked in 2003-2004 after a 
sharp decrease in the domestic 
harvest. In a normal year, China 
accounts for about a fifth of 
global wheat production and 
consumption. 
“We expect between 15 to 20 
million tonnes of wheat will be 
downgraded to use for animal 
feed, which will reduce wheat 
supply for milling purpose,” 
said Li Qiang, chief analyst at 
agricultural consultancy, the 
Shanghai JC Intelligence. The 
crop damage across large 
swathes of China’s farmland is 
adding to concerns over global 
food supplies after unfavourable 
weather in top wheat exporters 
the United States and the Black 
Sea region resulted in quality 
downgrades. 

World total cereal production 
is forecast to increase by about 
7 percent in 2013 compared to 
last year, helping to replenish 
global inventories and raise 
expectations for more stable 
markets in 2013/14, according 
to the latest issue of FAO’s 
quarterly Crop Prospects and 
Food Situation report.
The increase would bring world 
cereal production to 2,479 million 
tonnes, a new record level. FAO 
now puts world wheat output 

in 2013 at 704 million tonnes, an 
increase of 6.8 percent, which 
more than recoups the previous 
year’s reduction and represents 
the highest level in history. World 
production of coarse grains in 
2013 is now forecast by FAO at 
about 1,275 million tonnes, up 
sharply (9.7 percent) from 2012.
World rice production in 2013 is 
forecast to expand by 1.9 percent 
to 500 million tonnes (milled 
equivalent) although prospects 
are still very provisional. Cereal 

imports of Low-Income Food-
Deficit Countries (LIFDC) for 
2013/14 are estimated to rise 
by some 5 percent, compared 
to 2012/13, to meet growing 
demand. Egypt, Indonesia and 
Nigeria, in particular are forecast 
to import larger volumes.
International prices of wheat 
declined slightly in June with 
the onset of the 2013 harvests 
in the Northern Hemisphere. 
By contrast, maize prices 
increased, supported by 

continued tight supplies. Export 
prices of rice were generally 
stable. The report focuses on 
developments affecting the food 
security situation of developing 
countries. In its review of 
food insecurity hotspots, the 
report highlights the following 
countries, among others: In Syria, 
2013 wheat production dropped 
significantly below average due 
to the escalating civil conflict 
leading to disruptions in farming 
activities. 



Pakistan Telecommunication 
Company Limited (PTCL) has 
inked an agreement with Habib 
Bank Limited (HBL), enabling 
PTCL employees to avail smart 
banking services.
The MoU was signed by Syed 
Mazhar Hussain, PTCL Senior 
Executive Vice President (SEVP) 
Human Resource and Faiq 
Sadiq, Group Head of Habib 
Bank at a ceremony held at 
PTCL Head Office, Islamabad. 
Furqan Qureshi, PTCL Senior 
Executive Vice President 
(SEVP) Commercial, and Hamid 
Farooq, PTCL Senior Executive 
Vice President (SEVP) Business 
Development along with other 
senior officials of PTCL and 
HBL were also present at the 
ceremony.
Syed Mazhar Hussain, PTCL 
Senior Executive Vice President 
(SEVP) Human Resource said 
at the occasion, “PTCL is an 
employee centric organization; 

it believes that employees’ 
motivation is an essential 
building block for growth and 
expansion of its operations and 
our human resource policies 
are geared towards enriching 
the lives of our employees and 
this initiative of providing smart 
banking services, is another step 
towards employee’s facilitation”.
Faiq Sadiq, Group Head of HBL 

commented at the occasion, 
“It’s a matter of great pride 
for HBL to partner with PTCL, 
country’s largest and leading 
telecommunication services 
provider. This agreement shall 
enable us to provide efficient, 
reliable and cost effective 
services for the employees of 
PTCL.”
This partnership shall enable 

PTCL employees to avail various 
HBL banking services and state 
of the art alternate delivery 
channels including utility and 
mobile bill payments, branchless 
banking, internet banking, credit 
card, interbank funds transfer 
facility, check book requests, 
One-link and M-Net usage and 
Pakistan’s largest HBL ATM 
network. 

Pakistan Telecommunication 
Company Limited (PTCL) has 
inked an agreement with Habib 
Bank Limited (HBL), enabling 
PTCL employees to avail smart 
banking services.
The MoU was signed by Syed 
Mazhar Hussain, PTCL Senior 
Executive Vice President (SEVP) 
Human Resource and Faiq Sadiq, 
Group Head of Habib Bank at a 
ceremony held at PTCL Head Of-
fice, Islamabad. Furqan Qureshi, 
PTCL Senior Executive Vice 
President (SEVP) Commercial, 
and Hamid Farooq, PTCL Senior 
Executive Vice President (SEVP) 
Business Development along 
with other senior officials of PTCL 

and HBL were also present at the 
ceremony. Syed Mazhar Hussain, 
PTCL Senior Executive Vice Presi-
dent (SEVP) Human Resource 
said at the occasion, “PTCL is an 
employee centric organization; 
it believes that employees’ mo-
tivation is an essential building 
block for growth and expansion 

of its operations and our human 
resource policies are geared 
towards enriching the lives of our 
employees and this initiative of 
providing smart banking services, 
is another step towards employ-
ee’s facilitation”.
Faiq Sadiq, Group Head of HBL 
commented at the occasion, “It’s 

a matter of great pride for HBL 
to partner with PTCL, country’s 
largest and leading telecom-
munication services provider. 
This agreement shall enable us 
to provide efficient, reliable and 
cost effective services for the 
employees of PTCL.”
This partnership shall enable 
PTCL employees to avail various 
HBL banking services and state 
of the art alternate delivery chan-
nels including utility and mobile 
bill payments, branchless bank-
ing, internet banking, credit card, 
interbank funds transfer facility, 
check book requests, One-link 
and M-Net usage and Pakistan’s 
largest HBL ATM network. 

PTCL pledges to provide quality banking services to its employees

BP appeals against ‘inflated’ Deepwater Horizon claims
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Prime Minister Muhammad 
Nawaz Sharif has said that with 
support of China, Pakistan will 
overcome its energy challenges 
which would also lead to 
complete strengthening of its 
economy. 
Talking to secretary of ruling 
Communist Party of China, Han 
Zheng during an overnight 
meeting, the Prime Minister said 
that Pakistan and China being 
time tested friends, together 
withstood the difficult times, 
adding, both the countries would 
keep supporting each other. 
On the occasion, the Prime 
Minister said he was happy 
that a large number of Chinese 
enterprises had expressed their 

keen interest in energy and 
infrastructure development.
Earlier, secretary Han Zheng 
welcomed the Prime Minister 
of Pakistan and felicitated him 
on assuming the office of Chief 

Executive of Pakistan after his 
party’s success in May 11 general 
elections.
He also expressed his pleasure 
over the Prime Minister’s first 
official visit to China and said that 

it was a successful visit.
He further opined that the 
strong economic relations 
between the two countries 
would also help bring two people 
further closer. 

Prime Minister Nawaz Sharif‚ 
in his first foreign tour in 
China met heads of Gezhouba 
company‚ China Engineering 
Corporation and Huawei 
Technologies and urged Chinese 
companies to seize attractive 
investment opportunities in 
Pakistan and make investment 
particularly in energy sector in 
the country.
The Prime Minister invited 
China’s Gezhouba company to 
launch more power projects in 
Pakistan. He assured that the 
government will provide every 
possible facility to Chinese 
companies.
Gezhouba President apprised 
the Prime Minister that his 
company is working on Neelum-
Jhelum Hydropower Project‚ to 
be completed in 2016.
Nawaz Sharif asked the China 
Engineering Corporation to help 

Pakistan convert furnace oil 
power projects on coal.
He also invited the Chinese 
company to set up 1‚000 
megawatts power plant at 
Jamshoro in Sindh Province.

President of Huawei 
Technologies informed the 
Prime Minister that his company 
had started business in 
Pakistan 19 years ago and has 
so far trained 4‚000 Pakistani 

engineers in various disciplines.
The Prime Minister asked the 
company president to launch 
more projects in Pakistan and 
the government will provide all 
necessary facilities to it. 

PM seeks Chinese help to overcome energy issues 

PM urges Chinese companies to invest in country’s power sector
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International workshop on identifying sustainable 
technologies in agriculture 

While speaking as Chief Guest 
at Concluding Session of 
5-day International Workshop 
at NARC, Dr. Khalid Naeem 
Khawaja, DDG NARC on 
behalf of Chairman, Pakistan 
Agricultural Research 
Council (PARC) said the 
participants reflect the goals 
of the workshop to share their 

knowledge with end-users. 
The discussions on identifying 
sustainable technologies would 
help them as a master trainer to 
benefit the extension workers 
and farmers of their regions. 
He also presented shields and 

souvenirs to International 
Resource Persons Ms. Martina 
Spisiakova (CAPSA) Indonesia 
and Ms. Kathrin Kriesemer 
(FSC) Germany in recognition of 
their contribution and support 
to organize this international 
workshop. 
Pakistan Agricultural Research 
Council (PARC) in collaboration 

with Food and Agriculture 
Organization (FAO) of the 
UN, Islamabad, International 
Centre for Alleviation of Poverty 
through Sustainable Agriculture 
(CAPSA) Indonesia, Food 
Security Centre (FSC) Germany, 

Sustainable Agricultural 
Technologies Network (SATNET) 
Asia and other national 
organizations organized 
5-day International Workshop 
on “Identifying Sustainable 
Agricultural Technologies and 
Translating Research Findings 
into Information Accessible to 
Extension Workers and Farmers” 

at National Agricultural Research 
Centre (NARC).
The workshop aims to enable 
researchers to identify 
sustainable technologies 
and recognize the most 
compelling findings from their 

work, package, present and 
disseminate these findings. 
It offered the opportunity to 
enhance participant’s analysis 
and communication skills, share 
best practices, learn to write 
targeted knowledge products 
and better engage in policy 
dialogue to influence their key 
stakeholders.
The International Resources 
Persons Ms. Martina Spisiakova 
(CAPSA) Indonesia, and Ms. 
Simone Kathrin Kreisemer (FSC) 
Germany said that network 
between researchers, extension 
workers and farmers will 
benefit each other in sharing 
good practices, knowledge 
and experience. It will enhance 
capacity building, improve 
analytical skills to identify 
sustainable technologies and 
policy recommendations can be 
based on result of sustainability 
assessments.
Dr. Muhammad Aslam, Director 
(API) NARC organizer of 
the workshop said that it is 
expected that the participants 
of the workshop as master 
trainer will take the sustainable 
technologies to extension 
workers and farmers doors step. 
On behalf of the workshop 
participants, Dr. Naheed Akhtar 
Talpul from Sindh, Shabbir A 
Kalwar (PARC) and M. Naveed 
Tareen, ARI (Quetta) said that 
this workshop was very useful 
for them and it should be 
repeated in each province to 
enhance the capabilities, share 
knowledge and experience 
by researchers, scientists and 
extension workers. 
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Mobilink partners with Train of Thought to introduce
‘SmartPush’ location based advertising in Pakistan

Telenor Pakistan launches Global 
Countdown initiative Lahore

Ufone to foster future golfers 
with kids clinic

Mobilink and Train of Thought 
have strategically partnered 
to launch ‘SmartPush’ - a 
revolutionary technology 
embedded in mobile apps – that 
will enable customized location 
based advertising.
‘SmartPush’ is the first of 
its kind service in Pakistan 
that works as an intelligent 
advertising engine. It learns 
about its users over time and 
builds on usage history to 
provide targeted advertising 
that is customized to the 
individual user. On the 
back-end, advertisers and 
developers can leverage from 
the powerful analytics tool that 
covers campaign analytics and 
predictive modeling to build a 
potential customer base.
Moied Javeed, Director 
Marketing (Mobile Internet), 

Mobilink highlighted 
the ideology behind the 
partnership, ‘Mobilink’s support 
to ‘Train of Thought’ is in line 
with our strategy to encourage 
Pakistan’s youth to bring about 
a positive change to the society 
through technological research. 
The innovative technological 
platform behind ‘SmartPush’ 

will introduce a unique 
experience to the way users see 
mobile advertising and help in 
bringing better apps to market. 
It will bring a revolution in the 
way we connect and enjoy the 
everyday mobile experience.’’
Mobilink aims at encouraging 
smartphone savvy users, 
entrepreneurs and app 

developers as a means 
of working towards a 
technologically prosperous 
Pakistan. SmartPush 
complements Mobilink’s 
state-of-the-art Mobile internet 
service in enhancing the overall 
benefit of the telecom and IT 
services for customers across 
the country. 

Telenor Pakistan has renewed 
its agreement with Environ-
ment Protection Department 
(EPD), Punjab to continue to 
feature the Global Countdown 
game at Children Library Com-
plex (CLC), Lahore. The gaming 
machine has helped increase 
awareness for environment and 
ICTs in students from more than 
100 public schools and has also 
enhanced their communication 
and decision making skills. The 
contract extension ceremony 
took place at Children Library 
Complex (CLC), which is also 
responsible for organising the 
student visits for this game. 

Global Countdown, a role play 
strategy game, was developed 
by Telenor Norway ASA in 2005. 
The gathering was also ad-
dressed by Secretary Environ-
ment and Secretary Schools 
Education, Punjab who empha-
sised the role of ICT-based inter-
ventions through Public Private 
Partnerships in furthering the 
cause of education and environ-
ment protection. The ceremony 
was followed by Q&A session 
on the Global Countdown 
game. At the end certificates 
were also distributed among 
participants who completed the 
game. 

Ufone, an Etisalat Group 
Company with its presence 
in all the major cities with a 
comprehensive coverage across 
Pakistan, is launching a golf 
clinic for children across the 
country. 
Under this initiative, the 
telecom company will provide 
unique opportunity of training 
with the best and top-ranked 
players in the country to 
children. This is for the first time 
in the history of Pakistan that 
a telecom company has taken 
up the precision club and ball 
sport. The main ideology behind 
this initiative is that since golf is 

a budding sport in Pakistan and 
the best time to start training 
for any sport is youth, it is 
important that golf is promoted 
among the talented youngsters 
of this country. 
Talking about the golf kids 
clinic, Amir Pasha, Head of PR & 
CSR – Ufone, said on Tuesday: 
“Ufone has been supporting 
golfers for a number of years. 
Our sponsored players include 
the top 4 players in the country. 
We are prompting these players 
to help prepare future golfers in 
Pakistan who will get this once 
in a lifetime opportunity to train 
and play with the best.” 

Mobilink Mobile Internet team with developers from Lahore at the launch of SmartPush mob
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Warid Telecom recently part-
nered with the 12th Lux Style 
Awards, the largest awards show 
in Pakistan.
The show, which was held in La-
hore for the first time, showcases 
the best that Pakistan’s vibrant 
fashion and entertainment indus-
try has to offer. Warid Telecom 
was the sole sponsor of Red 
Carpet segment of the awards 
show.
CEO Warid Telecom Mr. Muneer 
Farooqui handed out two prizes 
for the Best Dressed Male and 
Female at the grand event. 

Warid Telecom sponsors Lux Style Awards 
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