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The image of carbon nano-tube which will 
become a crucial part of nano batteries. 
 
 
 Taking the point further in chapter 8, 
the authors stress on the need to look for 
ideas as the source of innovation. Under-
standing people’s problems in a novel 
way to ascertain solutions has brought 
out several innovations in our own coun-
try, be it the ‘midday meal scheme’ by 
late Kamaraj, Velvette shampoo in sachets, 
Nano car by the Tatas, Apex airfare by 
Gopinath, economical house scheme of 
Vijay Govindarajan, or Kishore Biyani’s 
Big Bazar. However, it is important to 
note here that these are examples for  
either policy innovation, marketing inno-
vation, or business innovation, and thus 
different from the technological innova-
tions referred to earlier. Further, the  
authors pose challenging and mind-teasing 
questions focusing on the day-to-day  
life situations in a typical Indian society, 
as the prospective triggers for innova-
tion. 
 To develop and acquire competitive 
advantage, carrying out successful inno-
vations is only a necessary condition. 
But the sufficient condition is to protect 
the outcomes of such innovations, what 
is known as protecting one’s intellectual 
property. Therefore, its importance is 
briefly covered in chapter 9. Though  
India had its own intellectual property 
regime in the form of the Patent Act of 
1970, to meet its obligation under Trade 
Related Intellectual Property Rights 
(TRIPS) agreement of World Trade  
Organization (WTO), a revamping of its 
intellectual property regime became nec-
essary, which led to the Patent (Amend-
ment) Act, 2005. The Intellectual 
Property Rights which are legal rights 
granted to the originator, would cover 
patents, copyrights. Industrial designs, 
trademarks, layout design of integrated 
circuits, geographical indications, and 
undisclosed information/trade secrets.  

 Giving shape to innovative ideas can 
lead to the birth and/or growth of indus-
trial enterprises. This is elaborated in 
chapter 10, with the examples of Thyro-
care, Fruitnik, Micro Bio-Reactor, Larox 
Pressure Filters, Anabond Limited, 
Shasun Pharmaceuticals Limited and 
Protech Consultants Private Limited, 
among others. These examples throw 
light on how entrepreneurship can 
emerge from R&D organizations and en-
gineering institutions for ‘innovative 
start-ups’ and even enable an enterprise 
to conquer the global market. However, 
innovation need not be confined to exist-
ing professionals in industries or R&D 
organizations, or those who emerge from 
engineering institutions after completing 
their education. It can also emerge from 
young engineering students, under the 
able guidance of their mentors, as sub-
stantiated by the authors in chapter 11. 
Improving the flow of crude oil by micro-
bial treatment, bio-battery, nanotech bat-
tery and a novel method for generation of 
oxygen for life support in underwater 
applications, are just four examples car-
ried out by students in four different  
engineering institutions, which can only 
be the ‘tip of the iceberg’ in the vast  
engineering student population across the 
country. 
 Finally, in chapter 12 the authors refer 
to lateral thinking (term coined by Ed-
ward de Bono), which is an essential 
component of creativity and therefore 
has an important role in innovation. Lat-
eral thinking is solving problems through 
an indirect and creative approach, using 
reasoning that is not immediately obvi-
ous and involving ideas that may not be 
obtainable using only traditional step-by-
step logic. It is a deliberate and system-
atic process of using ability to think in a 
different way. They can be invaluable in 
finding out solutions to routine day-to-
day problems as much as to business, as 
revealed by the examples of authors. In 
chapter 13 the authors appropriately con-
clude the book with quotations by great 
personalities, to exhort the chemical  
engineering students to innovate. 
 Overall, the book is simple, easily nar-
rated with examples, insightful and 
therefore convincing. It throws light on 
the ‘essentials of innovation’ in a succinct 
manner and can inspire ‘young minds’ 
adequately, not just engineering (leave 
alone chemical engineering) students but 
other discipline graduate students as 
well, to think and innovate. The flip side 

of the book, if at all, can be with respect 
to the organization of chapters. Innova-
tion examples could have been given to-
gether (in a sequence) after (i) describing 
the concept of ‘innovation’, (ii) differen-
tiating it from creativity, discovery and 
invention, (iii) revealing the pre-requisites 
to be an innovator, and (iv) discussing 
the possible sources of innovation. Fur-
ther, the examples of innovations could 
have been narrated under well-known 
classifications such as radical/incremental, 
product/process, technological/business/ 
marketing/policy innovations to enable 
the reader to have a better understanding 
of the subject. Nevertheless, it is a book 
worth reading which contains ‘valuable 
glimpses of innovation achievements’ for 
a beginner.  
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It is now well-recognized that effective 
conservation, forest management and 
restoration depend on a robust under-
standing of the historical context of land-
scapes, the socio-economic networks in 
which the ecosystem is embroiled and 
the complexity of human society itself. 
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Yet, up to recent times, many important 
and formative influences on forest eco-
systems have often remained invisible, 
even in important treatises on ecology 
and conservation. These concerns have 
been articulated in a number of influen-
tial works in the past1–3. This book  
authored by three well-known environ-
mental scholars, reiterates the impor-
tance of understanding both manmade 
and natural changes in forested land-
scapes before conservation issues can be 
effectively addressed. The principal mes-
sage of this book is the need to recognize 
ecosystem dynamism which caused in 
response to shifting goals and priorities 
of human society, climate change, politi-
cal imperatives and swinging market 
conditions. Through its elaboration of 
ecological change, the book questions 
the classical equilibrial view of ecosys-
tems and points to the need for recogniz-
ing instability, multiple equilibrial states 
and stochastic change as essential char-
acteristics of natural ecosystems. In the 
process, it revisits the debate on the  
human place in nature, which has always 
been a highly contentious one among 
conservationists. 
 Traditionally all human influence has 
been viewed negatively for ecosystems. 
Several papers in this edited volume 
counter the widespread notion of humans 
always being destructive to forests. In-
stead, the book highlights the fact that 
human activities can have both positive 
and negative effects on forests. Scientifi-
cally, it is well documented that human 
impact depends on the intensity of dis-
turbance, the timescale that is considered 
and the specific biological variables that 
are measured. For instance, it is now 
widely recognized that human manipula-
tion of ecosystems does not necessarily 
lead to decrease in species richness (i.e. 
number of species encountered), but pri-
marily changes the species composition 
(which species are encountered). This is 
a consequence of the fact that, while 
some species (such as area-sensitive and  
habitat-specialized ones) are adversely  
affected due to anthropogenic habitat 
change, others can show surprising adap-
tation and resilience in human-dominated 
landscapes. Further, significant forest re-
generation has often taken place under 
the stewardship of people, as has been 
evidenced in the case of Joint Forest 
Management in India or Community 
Forest Management in Nepal. While the 
quality of regenerated forests is a point 

of concern in many cases, the active role 
of local people in partial restoration of 
ecosystem services can be significant, as 
much as overuse has caused degradation 
and simplification of forests in many  
instances.  
 Understanding the role of ecosystem 
dynamism and human influences then 
calls for a multi-disciplinary perspective 
in the environmental arena, another issue 
that is highlighted by the various chap-
ters. Ecologists may be inspired by the 
various case studies to bring in knowl-
edge of different kinds, that is relevant to 
the understanding of ecological structure 
and function. This includes both scientific 
and traditional knowledge. For instance, 
an ecologist working on conservation of 
a species such as the rhinoceros could 
explore the multi-faceted role played by 
the local residents in the shaping of the 
landscape, the socio-economic impera-
tives through historical times, as well as 
the social perceptions and attitudes  
towards the charismatic species, before 
designing research activities. Further, it 
is necessary to understand the important 
role of the landscape matrix in influenc-
ing ecological processes as well as natu-
ral history of target species. Such 
considerations can lead to more robust 
questions and methodology in scientific 
enquiry. 
 Much has been written on these issues 
in various books and fora2,4. However, 
this book updates the current knowledge 
on humans in forests and several new 
landmark studies have been included that 
further elaborate these issues. Especially 
notable are the ones on the greening of 
Sahel region (by Chris Reij), which on 
deeper analysis turns out to have accom-
plished landscape recovery based com-
pletely on local people’s initiatives, but 
encouraged by certain changes in forest 
policy. It also shows how popular first-
world narratives have consistently  
ignored the positive changes occurring in 
the region, possibly because it goes 
against the more popular Malthusian idea 
of overpopulation causing desertifica-
tion. Another famous example included 
here is the case of Amazonian forests by 
Clark Erickson, where old human settle-
ment patterns and practices such as  
anthropogenic burning, terracing and 
creation of waterways apparently played 
an important role in structuring current 
forest composition and diversity. 
 The section on market linkages and 
urbanization helps understand how mar-

ket linkages have shaped and re-shaped 
forests from early times. In some cases, 
the market linkage has been important in 
maintaining traditional systems of agro-
forestry, as in the case of ‘ancient forest 
tea trees’ discussed by Nicholas Men-
zies. The forest tea tree today produces 
organic tea which is highly prized for its 
quality. This process of commodification 
has actually deferred land-use change to 
the more common type of tea that is also 
more damaging due to deforestation and 
pollution. In other cases, there has been  
homogenization of the landscape due to 
encouragement of growth of the traded 
species, at the cost of ecological diver-
sity. The case of the shea nut tree in  
Africa by Carney and Elias, shows how 
much the biogeography, fruit characteris-
tics and several other traits of this spe-
cies are a result of considerable human 
manipulation in the past.  
 While the book brings together a num-
ber of important case-studies, it falls 
short of actually delineating novel frame-
works where such diverse perspectives 
can productively be used for conserva-
tion and restoration. For instance, if there 
is no recognition of a stable, climax 
community, and therefore no ‘model’ 
ecosystem, how does one design forest 
restoration programmes? If conservation-
ists do agree that a certain model is re-
quired for restoration or regeneration, 
how far back in history would one go to 
find the ‘ideal ecosystem’? If it is true 
that ecosystems have always been in flux 
and species assembly follows purely sto-
chastic principles, can one then ignore 
the needs of endangered species that are 
clearly adapted to specific vegetation 
types such as old-growth rainforest or 
deserts? Such uncomfortable questions 
would clearly come up in the minds of 
ecologists reading this book, but remain 
untackled. Recent articles such as that by 
Rangarajan and Shahabuddin5 have at-
tempted to include concerns of ecological 
dynamism and change into conservation 
planning and management, without los-
ing sight of biological imperatives of 
conservation. However, points of agree-
ment in a polarized debate regarding the 
human place in nature, are still few and 
far between. Such issues are still not 
dealt with and this is where the book 
falls short – it does not take the debate 
any further. 
 Notwithstanding the above, this is an 
important book for environmental scho-
lars, practising ecologists and conservation 
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biologists, especially those who are 
working on issues at the interface of  
human society and natural ecosystems. 
Development practitioners, activists and 
policy-makers will also find this book 
useful to broaden their perspectives on 
human–nature linkages. 
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The book under review has 12 chapters 
with a modest bibliography, a working 

index and few errors in grammar or syn-
tax. It primarily deals with closed ther-
modynamic system with emphasis on 
redox potentials, electrochemical poten-
tials and the usual schema primarily of 
photosynthesis. The book does not deal 
with irreversible thermodynamics, elec-
trostatics, kinetics or metabolic control 
theory, fractals and the derived plant 
models. The underlying theme suggests 
that one day when we increase photosyn-
thesis efficiency, plant yield is likely to 
improve, a pet dream over the last century. 
Theory runs independent of experimental 
considerations and it appears to be aimed 
as a textbook of sorts for a specialized 
course, stated to be derived from some 
courses given by the author himself.  
 The book starts virtually like the 
Genesis in the Bible, that in the begin-
ning there was the big bang as the source 
of all energy. It sums up the entire origin 
of life that hydrothermal alkaline vents 
begat self-reproducing RNA. Parallelly, 
proton pumping by iron sulphur mineral 
walls begat protocells through assimila-
tion of organic carbon. In fact, this rapid 
summary in a couple of pages or less, 
conclusive in spirit, makes one dizzy as 
the connectivity is lost as to what is a 
necessary condition and what is a suffi-
cient condition. The parallel to the Bible 
runs through and we understand that to 
begin with, all seas were red due to halo-
bacteria and cholorophyll evolved as the 
windows on the UV and red ends left by 
the green absorbing bacteriorhodopsin. 
For a starter, the seas are saline… now 
and not to begin with; and halobacteria 
required high salinity. Red Sea, among 
interpretations was red because of an  
algal bloom of red-coloured Trichodes-
mium erythraeum near the water surface 
not peculiar to it alone. High salinity  
itself does not preclude chlorophyll as 
Dunaliella happily grow in high salt  
media. If all the seas were red, Moses 
would have had a heavier task in parting 
them. Good for Ramses II! 
 While there is some confusion in cau-
sality throughout the book with strong 
assertions, I was quite taken aback when 
energy transactions were interpreted 
primarily in terms of entropy. We nor-
mally speak of entropy as that which is 
not available for work. And work is me-
diated through free energy as a fraction 
of the total energy. Thus active and pas-
sive processes are defined not in terms of 
entropy as the author tried to do, but in 
terms of what drives them and preferably 

in terms of the relevant cross and diago-
nal coefficients coupling various forces 
and fluxes wherever identifiable in On-
sager matrices. The author has paid only 
lip service to open systems. The danger 
is in what Effraim Racker commented 
ages ago: without great care, the notion 
of facilitated diffusion is only facilitated 
confusion! Also while entropic transac-
tions are large, solar, transpirative and so 
on, so is heat though alternative oxidase 
is not mentioned even in passing. Minis-
cule changes in these large entropic 
fluxes would be adequate to build much 
of plant morphe, basically immeasurable 
from signal-to-noise considerations alone. 
 The author has handled transpirative 
losses of water in fair detail, a discussion 
usually deficient in most places. I am not 
sure that one can discuss water adhesion 
without dealing with electrostatics which 
plays a major role in wettability. The 
dealing with osmotic pressure is as cur-
sory as any standard plant physiology 
tome, including those such as Annual 
Reviews. If osmotic pressure has to have 
an effect on a plant or a bacterium, the 
relevant variable is the volume that the 
osmotic pressure affects and this has 
rarely been defined much less outside 
our own laboratory. It is a pity all the 
more, because, the turn of the last cen-
tury witnessed major contributions to 
physical chemistry actually by botanists 
drawing the homology between pressure 
and osmotic pressure. The textbooks still 
describe osmotic pressure as something 
that can make roots destroy manmade 
structures through osmotic forces, though 
geologists long since pooh-poohed it. 
 While I do not mean to dismiss the 
book as it is a sincere effort to bring out 
aspects of interest to the author, some-
where it needs to be pointed out that R. 
A. Richards has shown in 2000 that the 
tenfold increase in plant productivity in 
the last century in cereals was not asso-
ciated with even 0.01% increase in pho-
tosynthetic efficiency. Clearly, terrestrial 
light is abundant. The author may not be 
familiar with or has ignored the accepted 
notation in transport, e.g. uniport, sym-
port, etc. While there was an implicit and 
uncritical acceptance of the chemismotic 
hypothesis, the light sensitivity of proton 
release is not only totally ionic strength-
dependent, but also has a Km approximat-
ing that of phytochrome, blurring the 
classic distinction between signalling 
chromophore and photosynthetic chro-
mophore. Another misfortune is the faith 


