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FOREWORD

niversity of Kabianga (UoK) upholds great importance to the carrying out of beneficial

strategic research, innovation, and dissemination of knowledge thus generated. This is

embodied in the unversitity’s motto - “Innovation and Excellence”.
During the First Annual International Conference of UoK, the research papers presented by the
participants illustrated the benefits of interdisciplinary approach in carrying out strategic and applied
research. This research is aimed at providing viable solutions to basic societal needs, as enshrined
in Kenya’s Medium Term Plan II (MTP II), Vision 2030, and UN’s Sustainable Development Goals
(SDGs). These papers covered the most recent knowledge in the fields of Science and Humanities,
Science and Culture, and Science and Religion. Hence, the conference provided an atmosphere of
in-depth exposure and learning experience to all the participants on the importance of synergistic
interdisciplinary research collaborations, for the betterment of humanity. Furthermore, highlights
on the interface between science and religion dwelt on the importance of upholding morality and
ethical practices in research to ensure its beneficial worth to humans and the environment. It is no
doubt that, these proceedings will be a life-long excellent reference document that will continue to

encourage further focused research not only in all the areas covered, but in other strategic ones.

We wish to acknowledge the very informative paper contributions by the four invited keynote
presenters Prof. Marty Rice (Australia), Dr. Peter Kanyandago (Uganda), Prof. Mary Getui (Kenya)
and Prof. Jifeng-Chen (China). In addition, we recognize the continued support by the UoK Council
and the sponsors including the Office of Governor of Kericho County, Kenya Commercial Bank,
Cooperative Bank, Geokarma Construction Company, Tea Hotel (Kericho), Finlays Tea Co., and
others who contributed in kind.

Prof. Wilson K. Kipngeno, PhD.
VICE - CHANCELLOR
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PREFACE

he Directorate of Research, Linkages and Extension (RL&E) in the Division of Planning,

Research and Development (PR&D) at the University of Kabianga (UoK) provides strategic

guidance for the improvement of the research culture at UoK. The underlying vision is that the
knowledge thus generated and appropriately disseminate will ultimately contribute to improvement
of the general well-being of society. This is in line with the three core mandates of institutions of
higher learning that include Academics, Research and Extension.

In this First UoK International Conference a broad range of papers covering various disciplines were
presented under an all encompassing theme “Encouraging Interdisciplinary Research and Innovation
for the Betterment of Humanity”, that had three subthemes namely Science and Humanity, Science
and Culture and Science and Religion. Of the papers presented, twenty four are published in these
proceedings that include a keynote paper and twenty three research papers. While among these
there are pure scientific research papers, a large proportion of the publications explore the interface
between religion and other disciplines as a way of making the latter more relevant to the norms of
our daily lives. There is no doubt that integrating religion with other disciplines will strengthen the
moral and ethical considerations in all research areas. Overall this will contribute to ensuring that, to
a large extent, research outputs are beneficial to humans and play a crucial role in the sustainability

of a productive and healthy environment.

Thus, the content of these proceedings provides a window and challenge to the readers to advocate
for and carry out research that is responsive to the multi-faceted needs of the various societies. This
requires development and execution of projects that incorporate their various ways of life by taking
keen interest and in-depth understanding of the cultural and religious beliefs of the target society.
Only then shall we succeed in our endeavours to make long-lasting positive impact on the well-being
of humanity.

On behalf of UoK, the continued financial support by the UoK Council and sponsorship by the
various friends of the University now and in future, is acknowledged with gratitude. This will go
a long way in the actualization and sustenance of UoK’s Vision - “To be a leading University in

Scientific Innovation for the Betterment of Humanity”.

W
Prof. Reter G. N. Njagi, PhD.
DIRECTOR: SEARCH, LINKAGES & EXTENSION
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WELCOMING REMARKS

n behalf of the Division of Planning, Research, and Infrastructural Development, I wish to
welcome all participants to this First University of Kabianga International Conference. The
University recognises that together with training and extension, research is one of the three
mandates of Institutions of higher learning. In this regard, the University Council has wisely allocated
resources annually to ensure that research is encouraged and the results thereof disseminated in such

a conference.

The theme; “Encouraging Interdisciplinary Research and Innovation for the Betterment of
Humanity” is timely for it highlights the importance of strategic research. Research for research
sake is no longer popular and focus is now on projects that explore solutions for challenges facing
humanity. Recognising that man has physical, social, psychological, economic and spiritual needs,
research is now mostly multidisciplinary. Such research considers a person within his environment
and is more likely to provide long lasting solutions that will improve both the quantity and quality of
life. This consideration informed the subthemes of this conference that highlight the intersection of
the scholarly areas of science and humanities (culture and religion). We recognise our main speakers
who have travelled to be with us and share their insights on this important subject. We also wish
to recognise all presenters who took time to prepare papers that clearly indicate interdisciplinary
research approaches to bettering humanity. The organizing committee has worked tirelessly for over
a year under the able leadership of the Chairman Prof Adam Chepkwony and we are grateful. We
want to thank the Tea Hotel for providing a beautiful venue. To our sponsors who have graciously

provided resources to make this conference a reality; Asante Sana.

With the overwhelming response from our speakers and sponsors, the University of Kabianga has
decided that this shall be an annual event. We thus hereby invite you to our second International

Conference next year. Plan to attend and encourage others to do likewise.

-

Prof. Marion Mutugi, PhD., EBS,
DEPUTY VICE CHANCELLOR/PLANNING, RESEARCH AND DEVELOPMENT
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Humanitarian Cosmology: Dancing with the Arts, Sciences and
Sociology

Martin, James Rice
Griffith University,
Nathan, Queensland 411, Australia.

Correspondence Email: m.rice@griffith.edu.au

a) Basic premise

Ignoranti, quem portum petat, nullus suus ventus est.
No wind is favourable when we don’t know what port we are
sailing to.

Seneca the Younger (c. 4 BC - AD 65)

We can be sure that everyone at this conference, including this speaker, believes
that scientific discoveries will continue to make life easier for humankind. Yet there
are some serious contextual issues which we neglect at our peril. In this keynote
address it is suggested that, as science has advanced by a necessarily materialist
and provisional methodology, it has illegally pervaded human understanding with
absolutist philosophical materialism and fragmenting pragmatism. This has fostered
unwarranted mechanicalism, now widely exploited as an ad hoc way of explaining
almost everything. The practical successes of the sciences become extravagantly
extrapolated into physicalist futures, with scant attention to human personal, aesthetic,
cultural, religious, and environmental holism. This narrow but greedy physicalist
paradigm has appealed to educationists and advocates of a ‘Brave New World’.
Too many of us are hypnotized by a preposterously shallow physicalist ‘Futurama’,
where menageries of exotic machines are propelled by an unlimited source of
energy to progressively colonise the entire cosmos. Humankind is demeaned by this
‘increase is success’ philosophy; surely, we are more than bacteria? Disconnected
physicalist worldviews are also given appeal by the current increase in facts, in
that the unmanageable volume of complex knowledge pressures people to adopt
simplistic, scientistic explanations which enable them to feel they have a grip on

reality. Because orientation is both an intellectual and spatial function of our brains,
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it influences everything we do. Impoverished or fraudulent maps of reality distort
our cognition and, in the end, must lead to personal and societal futility. Kukimbia
si kufika.

This paper offers a short critique of the current parlous states of physics and of biology
and it suggests a need to initiate the arduous process of re-visioning a more holistic
and humanitarian inter-disciplinary worldview. Inter-disciplinary perspectives are
provided, both on the physical ‘Scale of Being’ and on the biological ‘Tree of Life’.
Historical distinctives are noted between First and Second Peoples’ cultures and they
are related to the ethnology of the author(s) of the book of Genesis. The ultimate
object of integrative research (and surely of all humankind) is to name a realistic
port that everyone agrees is worth sailing towards. The greater truths and virtues -
global social wellbeing - universal respect - and a fulfilled life for every individual
are not disposable qualities that we should set aside in mad pursuit of quantity. A
new, interdisciplinary, cosmic vision is needed; one that defers to First Peoples’
integrated, anthropophilic wisdom. It’s not too late to restore a more truthful and
personalizing public perception and re-locate science and technology as our valued

helpers, rather the lost leaders they are now proving to be.
b) Introduction

Our task is to make ourselves architects of the future.

Jomo Kenyatta, First President of Kenya

We all share one planet and are one humanity,
there is no escaping that reality.

Wangari Maathai, Nobel Price Laureate

I congratulate the organizers of this 1% International Interdisciplinary Conference
at the University of Kabianga in Kenya (October 26" and 27" 2016). It is rare for
conferences to bring together social and cultural studies, religious studies, and the
sciences. If you will hear me through, in this invited keynote address, you’ll find that
I think you are right on-target. Your type of multi-disciplinary conversation is the
way towards a secure and satisfying vision for humankind. Around the world this

is what all universities need to be doing much more of, to ensure future generations
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inherit a livable planet.

When we hear the word ‘Cosmology’ it makes us think of the sun and moon and
stars; even of our Milky Way galaxy and the so-called ‘constellations’. We think
of rockets, satellites, space stations, and of big optical telescopes, radio telescopes,
and remarkable space telescopes, such as the famous “Hubble” telescope and the
“Chandra” x-ray telescope, whose wonderful, high-resolution photographs have so
enlarged our perceptions of the universe. Then we see videos of people in space-
suits doing space walks and living for months in the International Space Station
— powerfully but, as I will show, erroneously suggesting we can live happily by our
own technology, separate from nature.

This year, astronomers found our universe has about 2 trillion galaxies, scattered
through the vast space opened-up by an ever-expanding Big Bang that began from
a single point almost 13.8 thousand million years ago. Yet it always comes as a
surprise to non-scientists to learn that telescopes are limited and can only detect
radiant energy up to a certain distance. We remain blind beyond a horizon equivalent
to the distance light can travel in 13.8 billion years. We know there’s much more
beyond that because the universe has continued expanding during the time needed for
that light to reach us. Things we now see as originating from 13.8 billion light years
away have themselves moved to about 45 billion light years away from us; which is
the current radius of the known universe. Thus, the actual-universe has a diameter
of at least 90 billion light years. This is at least twenty times more voluminous
than the now-universe which we are able to see with our telescopes. This means
there could be 40 trillion galaxies or more. Another stunning discovery about our
universe is that it is almost completely flat. Yet space-time itself is dimensional and
definitely not flat. Current explanations of cosmic dimensionality are very complex

and greatly exceed the simple models we learned in school.

Even though our most powerful telescopes see only a small part of the actuality
that astronomers know must exist, what we can see is so gigantic that this Earth, its
solar system and even our galaxy appear as mere specks in comparison. Astronomy
has shown us that the actual-universe is an enormous, inaccessible matrix which

surrounds the now-universe, itself a vast structure only visible to us in terms of
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radiant energy from the far distant past. In its turn, the now-universe surrounds our
Milky Way galaxy, which itself is the matrix for our star, the Sun and its nine planets,
including Earth, the third planet out from the Sun. Yet, by completely ignoring the
gigantic scale of physical reality, an amazing ‘cartoon’ vision of human conquest of
the universe is being propagated and has established itself as a commonplace global
paradigm and an inspiration for scientific investment. This socially-distorting fraud

1s discussed further in section ¢. below.

Everything that seems gigantic to us is actually trivial when compared with the
age and size and complexity of our universe, where time itself is simply another
dimension, along with height, width and breadth. Cosmologists have calculated that
time began in the Big Bang that set our universe in motion, about 13.8 billion years
ago and they predict our universe will end some billions of years from now in the
total kinetic dissipation called “heat death”. Although physicists have been able to
paint this outline of Big History - the from-go-to-whoa of our universe - yet many
humanly-important details have eluded scientific description. On top of that, the
amazing things that science itselfis currently discovering, utterly alter the simpler and
more orderly physical and biological realities proclaimed by a previous generation
of scientists. For example, it is less than 300 years since Sir Isaac Newton died in
1727. In the interim, a Newtonian view of the orderly and predictable character of
physical reality has been thoroughly undermined by ‘the new physics’. Not only is
reality vastly more complex than Newton conceived but - highly significantly - what
we are now discovering also shows the magnitude of what we may never be able to
know. In less than a hundred years, forefront science has moved us from a confident
certainty of completeness, to a dawning realization of the un-know-ability of reality

and the intransigent incompleteness of human knowledge.

As mentioned, physical cosmologists understand our matrix of reality as an
incredibly vast and ancient universe, most of which we are unable to see. Within
this stupendously large and ancient matrix, the galaxy and solar system that we
are familiar with are but ephemeral specks. To get the scale right, please bear in
mind our galaxy is over 900,000 trillion kilometers in diameter. Even if we were
able to do the impossible and travel at the speed of light, it would take us 100,000
light years just to go from one side of the Milky Way galaxy to the other side.

Interdisciplinary Research & Innovation for the Betterment of Humanity



Yet, this is only 0.00004% of the known universe. Without doubt, the more we
discover of physical cosmology, the more severely humbling it is. Some physicists
now confess that physical reality is testing our human brains beyond their limits of
understanding. If we humans are to attain the significance implied in our biological
designation by Carl von Linné (1758) as Homo sapiens, we have to cognitively
locate ourselves within a cosmos that is greater than the physical universe that we’ve
now found impossible to describe. A sociologist might say: We need to become
‘freedom fighters’ and shake off the paternalistic ‘master discourse’ of physics and
its deceptive promises. It has to be asked, if the human qualities we value so greatly
are simply random derivatives of a material cosmos or, if they pre-existed it and are
part of the explanation for why our cosmos exists with certain properties. Maybe we
need to re-imagine the cosmos as an interdisciplinary matrix. A drama where ethics
and aesthetics dance with physics in a paradigm we might think of as ‘humanitarian
cosmology’. It requires a cognitive shift for us to perceive the physical cosmos as
more of a production process than an end in itself; physical things are the stage-props
not the play itself. As will be described in the next section, physical cosmology has
moved from certainty to a parlous state. Of itself, this suggests the time has now

arrived for a more humanitarian cosmology.

Some scientists claim ours is an anthropically-tuned universe. If so, that would
justify a paradigm shift because there are many other unique achievements of
humankind, apart from science and technology. Humanity’s primary achievements
have been in applied anthropological ecology; the working of wooden and stone
tools; the controlled use of fire; then development of languages, story-making and
sophisticated cultures; aesthetics, ethics, philosophies, and religions; literacy, singing,
music, dance, poetry, and drama; various medical and healing skills; farming, animal
husbandry, and forestry; architecture, house-building, villages and cities; economics,
politics and diplomacy; the list is endless. It’s only in the last hundred years that
empirical and theoretical sciences and their applied technological disciplines have
come to dominate. In reacting against the current over-physicalisation of our society,
humanitarian cosmology asks if the capacity for the huge diversity of anthropic
abilities was implicit at the moment our universe began. Such a conclusion could be

justified theistically or deistically but it doesn’t have to be. It’s just as reasonable to

Interdisciplinary Research & Innovation for the Betterment of Humanity 5



consider that everything which has emergently complexified during cosmogenesis
is necessarily an actualization of potentials implicit before our universe began.
There’s a huge philosophical difference between the anthropic pre-existence view
and thinking, as many do, that everything is unconnected and feral.

Identification of the so-called ‘fine-tuning’ of physicality exemplifies how a much
wider suite of unseen, pre-existing potentials could have been sequentially influential
since the Big Bang. When atheists talk in terms of a physically ‘evolving’ cosmos
they are also affirming, often without realizing it, the reality of pre-existing, supra-
cosmic realities. Importantly: visibly emergent, complexifying reality seems to have
always been more expressive of unseen realities than we would expect in a random
physical assembling of forces and particles within a hugely expanding arena of space-
time. Significantly, the physical framework of cosmogenesis (as we understand it)
has proved to have at least one niche for the emergence of anthropic individuality
and ultimately for human personality. There is no need to appeal to ‘creationism’ or
‘designism’; but, we’d be blind not to see that: “The message greatly exceeds the

"’

medium!” Actualizations of non-material complexifications have certainly relied on
a prolonged and extensive physical and biological cosmogenesis, yet it is these non-
physical - artistic, cultural, aesthetic, and ethical realities - that dance on the physical
stage. The time has arrived for re-envisaging the purpose of existence, in accord
with the probability that the physical universe is not an end in itself but merely a
requirement for the luxurious blossoming of personal and social anthropological
expressiveness. To be freely and fully expressed, ethics and aesthetics depend on a
vast and enduring universe; yet they pre-existed it and are what finally give it reason

for its existence. This is the hard truth that scientism refuses to face.

¢) Today’s very factual but paradigmatically fallacious scientific cosmology

Oh! Let us never, never doubt what nobody is sure about! Hilaire
Belloc (1897)

Fashion, Faith & Fantasy. Roger Penrose (2016). Princeton

University Press

For thousands of years, in many cultures, theological pedagogues have taught that
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the matrix of reality represents God’s work, as observed from its logical coherence,
ultimate simplicity, and awesome beauty. Even after the work of Copernicus and
Isaac Newton overturned some long-held religious concepts, it was still de rigueur
to think of the solar system and hence of our universe as elegantly comprehensible
because they were directly divinely-created. Also, whilst Enlightenment free-
thinking strongly challenged traditional political and ecclesial perspectives, it had
its own creed, including such ‘meaningfulness’ concepts as:

(1) The human mind is able to investigate all things and to clearly describe them
and their inter-relationships. Reality is intellectually accessible and meaningful in
its own right.

(2) All objects are made of solid matter; with atoms and molecules constituting
the chemical foundation of all material entities — of the universe, the earth, and we
ourselves.

(3) The certainty of the unique superiority of the human species. Even after Darwin
described biological evolution, humans were still placed on top of the tree of life. In
fact, evolution came to be understood by many as the very machine of biological,
cultural, and even cosmic progress. This philosophical position inspires many today
to keep pushing forwards — to ‘advance’, to ‘progress’, to ‘create change’, and to
‘invent the future’.

(4) We humans are cognitively exceptional - an attitude that has its roots in ancient
theologies. Some experts even coined the term Homo divinus to express what they
perceived as a ‘god-resembling’ capacity within human beings. However, advances
in anthropology challenge this, together with traditional theological preconceptions
such as:

(5) The natural universe, including humankind, is inherently good; and,

(6) If natural evils can no longer be thought of as visitations of just punishment upon

wicked people, they are still good because they help to advance cosmic evolution.

Turning to point (1): as we saw in section a. above, the human mind has no access to
the actual universe and science has to struggle to come to grips with even the now-
universe. As mentioned, the actual universe itself has a diameter of about 90 billion
light years, far beyond what is possible to observe even with the best telescope. We

know that the now universe we can see is a vast, ultra-freezing vacuum, with a very
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low average density of gravitationally-attractive material that could be described as
atomic. Only 4.9% of this very tiny proportion can be identified as ‘baryonic’, that
is of the sort that composes the neutrons and protons of atoms. Two, uncharacterized
sources of gravitational attraction are speculated to make up the remaining 95.1%
of the universe:

- 26.8% 1is the dark matter that is slowing down the expansion of the universe;

- 68.3% is the dark energy that is speeding up the expansion of the universe.
The philosophical implications of this are enormous. In a vast universe, in which we
can only get very stale data from a very small part, we now find that even this small
part is largely composed of materials and energies we are unable to understand.

Quantum physicist Peter J. Bussey (2006: 185) speculates that our cosmos:

.. is rational but outside of human rationality.

We sure need to think about that. If physical reality is too complex for the best
human minds, scientism has to be recognised as a doubly false philosophy: in
addition to making grandiose claims, scientism has been unaware of its ignorance

of fundamentals.

Let’s turn now to the opposite extreme of ‘The Scale of Being’—to the infinitesimally
small; that is to the structure of the atoms which sustain the apparent solidity of
material. Take for example an atom of helium having just two electrons distributed
around a nucleus composed of four baryons — two protons and two neutrons. When
you see this depicted in textbooks, you’d think it is quite a solid structure. Yet, the
only solid part is the nucleus and that has a diameter of about 1 femtometre (10"
m), whilst the atom itself is about 100,000 femtometres in diameter. This means
that what we call solid matter is actually more that 99.99% empty space! This non-
substantial quality of matter is readily observed when neutrons and neutrinos speed
through what looks and feels so solid to us. Matter is transparent to these uncharged
particles; only on rare occasions are they deflected by impacting the miniscule but

very dense nucleus of an atom.

Sub-atomic circumstances are even more scientifically insecure. We do know that

four forces hold matter together: electromagnetic, weak nuclear, strong nuclear, and

Interdisciplinary Research & Innovation for the Betterment of Humanity



gravity. In addition, baryonic nuclear particles have been thoroughly researched
and form the basis of our Periodic Table of about a hundred and eighteen chemical
elements. However, there is much uncertainty about sub-baryonic particles and
complex associations. These ‘particles’ have been identified from their diverse
qualities of hypothetical mass, charge, and spin; and, a Standard Model has been
proposed to account for the main speculative fundamental particles, though they
have never been separately observed. There are about one hundred ‘particles’ or
entities listed for inclusion in speculative models of the basic composition of matter.
Most have been called ‘exotic’ particles and only a few are major constituents of
protons and neutrons, such as ‘up quarks’ and ‘down quarks’ and ‘leptons’ such as
the electron. In an attempt to unify this confusing diversity of exceedingly small
‘particles’ and fields, some physicists have proposed that all are composed of tiny,

vibrating strings of energy.

In this case it seems that physical reality has no material basis but is an artefact of
a cosmic flux of energy fields. In addition - as many popular articles have made us
aware - quantum mechanics contributes further to radical material uncertainty in its
discovery of wave/particle duality, a basic randomness in matter, and that the status
of a particle can be switched by human observation. Again, prior understanding was
shattered by the discovery that widely separated entangled particles communicate
with each at speeds far exceeding the speed of light. The planetary model of the atom
is no more, although it still features in high-school physics and chemistry. Decisively,
the universe can no longer be viewed as an enormous clockwork machine. Yet, in
the new physics, there is no clear alternative because many contending theories try

to account for the same data.

Amidst all this confusing certainty about uncertainty, there is one reliable construct:
what can be called ‘The Scale of Being’. This scale lists the whole of physicality
in terms of thirty or more orders of magnitude. It is best to approach this from the
center — that is from a thing the size of a one-meter rule. From this simple object
we can ascend through fifteen orders of magnitude; up to something the size of
our universe. We can also descend through fifteen orders of magnitude; down to
the size of protons and neutrons. The fingers of our hands can easily be used to

memorise the terminology. For those who are interested: going from one meter up:
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a thousand meters is a kilometer = 10°m; a thousand kilometers is a megameter =
10°m; a thousand megameters is a gigameter = 10°m; a thousand gigameters is a
terameter = 10'>’m; and a thousand terameters is a petameter = 10'>m. On the other
hand; going from one meter down: a thousandth of a meter is a millimeter = 10~ m;
a thousandth of a millimeter is a micrometer = 10°m; a thousandth of micrometer is
a nanometer = 10”m; a thousandth of a micrometer is a picometer = 10">’m; and a
thousandth of a picometer is a femtometre = 10-">m. These humanly-imposed terms
express the orderly arrangement of the physicality that surrounds all of us and holds
us in existence; it’s not something we can alter. Let’s stop for five minutes and
talk together about this totally amazing absolute scale of being: Are we normally
aware of it? How does the scale of being impact our lives? Can an artist depict this
foundational frame of materiality? Where is God in this scale of physical being; is

there value in religious perspectives?

For since the creation of the cosmos God's invisible qualities —
divine nature

and eternal power — have been clearly seen from what has been
made . . .

Romans 1:20

Why should physical reality be like this? Is all of reality, at least potentially, available
for scientists to research? If it is not, does that have implications for philosophy,

sociology, and theology? How do we understand the ancient adage: Work and pray?

Every thinking person, in every discipline, should know how fast we are moving:

1. We think we are standing still on the Earth but actually where we are
standing (here on the equator) is rotating at over 1,000 km/hr. If something
interrupted this rotation of the Earth, our momentum would catapult us all
into space;

2. We know Earth revolves around the Sun once a year. This feels like a
slow, stately journey but we are all actually traveling at nearly 100,000 km/
hr? Imagine what it would be like to collide with something that’s going the
other way.

3. We think of the Solar system as a fixed entity, but it actually circles the
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Milky Way galaxy at about 800,000 km/hr. What a powerful lesson is this:
that the majestic constancy of the night sky greatly deceives us.

4. Finally, although our Milky Way galaxy has a huge mass, of about
10%kgm, it’s being attracted off-course at a velocity of about 2.2 million
km/hr (about 3,000 times faster than a jetliner). Astronomers have invoked
a ‘Great Attractor’, which must exert an almost unimaginably powerful
gravitational force on our galaxy. However, no such cosmic attractor has
been located, despite an intense searching of space at radio-wave, x-ray,
and infra-red frequencies. Some physicists say this may indicate science has
failed to get its basic understanding of the cosmos right. Einsteinian physics

now appears to be in jeopardy.

One result of understanding our physical location in The Scale of Being and our
velocity within it, should be an increase in our humility before the absolute and
therefore towards each other. As is argued in sections d. and e., below, genuine
humility is a quality that assisted the original hunter-gatherer human cultures to

endure.

The extremes of cosmology and of quantum mechanics have become wild territory
indeed. And their enormous complexity has erased the Enlightenment certainty that
the human mind can investigate all of reality and explain it to everyone in simple
and beautiful models, like the Newtonian solar system or the planetary model of the
atom. Thus, justifiable questions arise: Are we starting to approach a level of reality,
in both cosmic and subatomic dimensions that is fundamentally inaccessible to the
human mind? Has scientific certainty proved to be just another failed philosophy? 1t
would be no use asking those physicists who don’t admit to any limits to knowledge.
Obviously, they would not want to jeopardize their research grants and careers. As
far as they’re concerned, the more unanswered problems there are the more jobs
there’ll be for physicists, for ever. Instead, it’s up to educated lay people to inform
themselves and judge whether all of the vast resources devoted to science are likely to
produce answers that are of benefit to humankind. It will be difficult to get a straight
answer because of socio-political factors. For example: the invention of nuclear

weapons has given physics research top military priority. Socio-commercial factors
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also favour fundamental physics research on the miniaturization of electronics,
computer design, and robotics, etc. Within this cultural ethos it will be difficult to
arrive at any disinterested consensus about the general utility and ethical impact
of an unwarranted ‘physicalisation’ of human society, industry and commerce.
Something everyone can do, though, is to learn how to defend the literary tradition,
humanitarian philosophy, the arts, human cultures, and the Earth’s ecology against
misuses of the reductive physicalist paradigm. Interdisciplinary thinking - that is a
sort of ‘cognitive self-defense’ - needs to be taught in all of our high-schools and

universities. Let’s look at a topical example of this: inter-stellar space travel.

Space travel is promoted as the flagship application of cosmological research, and of
fundamental particle and quantum-mechanical research; and epitomizes the highest
goals of physicalism. It is reasoned that space travel is especially important, since
when our Earth becomes uninhabitable, the human species may be able to survive
on planets circling stars elsewhere in our galaxy. In addition: “Reach for the Stars!”
appeals to the Hollywood-encultured romantic adventurer in us all. Then, of course,
we all like to have a ‘plan B’, such as another home planet to flee to. The question
must be asked: Is inter-stellar travel at all realistic? The firm answer has to be: No!/
This will never be possible. Reality is infinitely harsher than science-fiction writers
and Hollywood fantasy film producers would have us think. The nearest planet to us
is about 4.5 light years away (about 43 trillion km). Even with our best spaceships it
would take about 800 years to make the journey, with no idea how suitable the other
planet would be on arrival. We must understand that ‘warp-drives’, to bend space-
time and allow us to travel faster than light, are scientifically-baseless ploys used
by space-agency public-relations kids to coerce public investment. Recent cases of
scientific fraud show that scientists are not impeccable servants of truth, quite a few

are crooks and all of us have vested interests.

True, rocket propulsion might improve and enable us to travel at, say, one tenth the
speed of light? OK, but the journey would still take about 45 years and it would
encounter an insurmountable problem, that of erosion. Whilst space is an almost
perfect vacuum, it does contain particles of dust. Space-ships couldn’t get far at
very high velocities without being damaged by the impact of dust particles and

incinerated by friction. Sadly, we must face the truth: all grandiose visions of inter-
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galactic or even inter-stellar space travel are unrealistic. So, instead of running
towards where we can never arrive - kukimbia si kufika - why don’t we concentrate
on our own beautiful planet? True: the moon and Mars are rational possibilities, but
they are both far less hospitable than the most terrible deserts of Arabia. Maybe we
should utilise our deserts on Earth before dreaming of the deserts on the Moon and
Mars? For example: brilliant, applied scientific work in South Australia has recently
shown that the world’s deserts can be ideal places to establish non-polluting, solar-
powered, hydroponic agriculture. It is perverse to cry for the Mars when so many

golden opportunities await us, right here on our own endangered planet.

In view of the hard evidence, we must conclude that since the nearest solar planets
are inhospitable and even the closest extra-solar planet inaccessible, the time has
come to re-assign our research priorities and focus all our attention and scientific
efforts on making life more secure on this Earth, our one and only home. Our dreams
- and this includes those of brilliant physicists - should be all about our Earth and its
precious passengers (many of whom are destitute and in great need of the basics of
life); and, not about fictional new planetary homes and ‘space cowboys’. This same
answer can be given to those who use scare-tactics to persuade us to increase physics
research funding so as to acquire weapons to protect ourselves from aggressive
interstellar aliens (Hawking 2016). Since it’s impossible for us to reach their planets
we can safely assume that, if they exist at all, they can’t reach us. Also, cynics might
conclude that such scare-mongering is a way of justifying more funding for research
on terrible weapons that are most likely to be used against humans on Earth rather
than against aliens from outer space. Fear is useless; instead of thinking about how
to kill aliens (or one another), all of us need to think about saving our precious planet
and caring for suffering humanity. Science must serve not exploit. Only rational and

beneficial objectives accord with Humanitarian Cosmology.

Fundamental physics projects associated with the concept of space-travel have been
absorbing many of the best minds produced by our education system and swallowing
the lion’s share of available research funds. To continue in this way does not seem
to be appropriate for the wisdom of Homo sapiens; rather, it might be thought of
as more like the ambitious adolescent hubris of a wannabe Homo divinus. Those

who follow the BBC ‘time-lord’, Dr Who, need to accept his exploits are science
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fantasy. Dr Who appeals to the most phantasmagoric longings of the human psyche.
Why is it then that so many people consider those fantasies to be models for our
future? Does disconnected or deceived psychology play a part in these unrealistic
yearnings? If humankind is observed in terms of early biblical symbolism: can we
detect manifestations of the self-loathing and expulsion syndromes of Adam and
Eve? Are we, who are the Second Peoples on planet Earth, condemned like murderer
Cain to wander; incessantly building bigger cities and inventively working metals
into new machines, all to the accompaniment of brass bands, until this planet can
bear us no longer? If true wisdom is to “know yourself”, isn’t it time for us all to ‘get

real’ about who we are and what our true situation is?

Now, let’s turn to the fraught discipline of evolutionary biology. Most scientists
have accepted the evidence that life originated on this planet, about 3.5 billion years
ago and manifested itself in an increasing diversity of forms, to finally generate
conscious and contemplative beings - that is our very selves - roughly 200,000
years ago. Charles Darwin strongly believed in the ‘Tree of Life’ concept, where
better adapted species constantly replace less well-adapted species, and ceaselessly
advance life’s perfection, like a tree growing upwards. Rarely is it acknowledged
that this is a ‘rolling genocide’ model of the advance of life. In the conclusion of

“The Origin of Species’ Darwin wrote:

From the war of nature, from famine and death, the most exalted
object we are capable of conceiving, namely, the production of the
higher animals, directly follows. There is a grandeur in this view of

life . ..
Charles Darwin, The Origin of Species (1859: 459).

Following Darwin, it has been almost universally accepted that the selective shears
of famines (theologians call that ‘natural evil’) and of wars (‘moral evil’) are the
means that produce fit and healthy individuals and advances in the novelty and
competency of life on earth. This could be abbreviated as: Life is tough. Nature
shows us that its necessary to be cruel to progress. Darwin saw no higher purpose

in this process:
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(If) the existence of so-called natural laws implies purpose .

I cannot see this. Charles Darwin, correspondence (July 3™,
1881)

Economists and political scientists would recognise Darwin’s biological beliefs as a
variety of ‘laissez faire’ philosophy, without a higher purpose. Everything is allowed
to play itself out without imposition of ideals or regulations; by work and wits you
can get whatever you want; war is just an extreme means for nations to get what they
want; etc. The assumption is that nature itself is ‘god’ and so you can do whatever
you want because this is how nature works; and look, it must be good for biological
evolution has produced ‘exalted’ beings like us humans through its laissez faire

processes.

Contemporary biologists recognise two major problems with the Darwinian struggle-
for-survival, progress paradigm. The first issue is that most - probably all - living
organisms are totally dependent on cooperation. Embedded in the genome of every
species there is DNA from a diversity of other species. Also, every macro-organism
partners with micro-organisms; micro-organisms partner with each other; different
species are crucial to one another’s survival. Even more basically: the theory of
‘symbiogenesis’ shows that the first cells that gave rise to the eukaryotes, including
our species, arose from cooperative associations between Archaea and Bacteria.
Turning from the smallest biological scale to the largest: it’s noteworthy that living
organisms occupy ecological niches where, by adaptive selection of their genomes,
they establish balanced physiological and behavioural relationships with a multitude
of other living species. Relating well — that is, fitting in with other species - is the
character that is most highly positively selected in nature. If there is a lesson in
Biology, it concerns cooperation more than competition. You don’t have to compete
to survive but you always have to cooperate; and living organisms can’t escape
from having to en-niche with many other different species. Darwin was wrong: the

wonders of nature are based on peaceful cooperations more than on violent struggles.

A second problem concerns the ‘Tree of Life’ paradigm. The erection of this famous
phylogenetic sequences is very valuable in Biology, but it is usually accompanied
by a fallacious metaphysical preconception suggesting that the higher up the tree
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a species is, the more ‘advanced’ it is. A belief that more recently-derived and
complex life-forms are more ‘advanced’ or more ‘progressive’ is not scientific.
There are numerous contra-examples. What counts in biology is niche-integration.
If you occupy a secure and enduring niche, then that per se is biological success.
Naturally, the most secure and enduring niches have been occupied for hundreds of
millions of years by such despised organisms as archaea, bacteria, fungi, protozoa,
worms, snails, and insects; not to mention the numerous plant species on Earth.
I’m sure you’ll see from this that - if we claim to reason in truly biological terms -
we must invert the Tree of Life that’s found in most text-books. The more ancient
species in the tree trunk and main branches are the truly successful ones, having
long-ago commandeered the most enduring niches. Those in the side branches and
twigs are the less successful, having had to make do with less safe and secure niches.
The farther-out species are the less successful ones. What does that say about our
own species, which we usually consider to be the most advanced of all? In terms
of biological success, it is the exact opposite, since the top of our Tree of Life is
actually the bottom. We are the least en-niched, the least secure and (as can be
seen from current climate trends) likely to be among the least enduring species.
Clearly, humankind has not always been in such a precarious situation. In section d.
below we contrast two different types of human-beings: the original First Peoples
and today’s vast majority of Second Peoples. The current global crisis highlights our
need to know more about First Peoples, for their story illustrates that Homo species
have always had an option of being ecologically-integrated and less biologically

vulnerable than we are today.

One of the earliest interdisciplinary theologian/scientists was Pierre Teilhard de
Chardin, a French palaeoanthropologist. He was so impressed by what he saw as the
evolutionary progress of the Tree of Life, that he founded his whole philosophical
theology on it. De Chardin predicted that the final phase of evolution would be when
mutual human understanding reached the so-called Omega Point, a stage where our
species would become united with God. This is a sort of ‘theodicy of nature’ - an
attempt to justify the blundering wastefulness and horrid cruelty of many natural
processes in terms of a worthwhile, godly destination. In claiming that nature is

godly, de Chardin adds an Aristotelian and Thomist flavour to Darwin. Critics have
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claimed that he was irrationally conflating personal sanctification with species
complexification. Others have noted the callousness of discarding all earlier humans
so that a final group could be divinized. It is strange that, although de Chardin was
a dedicated Christian, much of his theory is at odds with the New Testament and
with his church’s teachings. Despite these serious problems, the general thrust of de
Chardin’s vision has been picked up by many thinkers who envisage an evolutionary
straining of life from the start of the universe, towards human being. This draws
on Henri Bergson’s vitalist concept of an élan vital within nature. Today, some
claim to perceive this as the thrust of a nature spirit by means of human scientific
advance towards divination. Such theories may be categorized as deist, vitalist
or renovationist cosmologies; all readily identified by their view of evolution as
‘self-advancement’ and of history as disposable. These differ from the paradigm
discussed in section b.; where pre-existing potentials progressively emerge during
cosmogenesis. Humanitarian Cosmology depends on such actualization processes
to support a paradigm of ‘salvage’, as discussed in this section below; and, in section
e.

For de Chardin, it was the ‘omega’ end-point that mattered above all else and
this was to be achieved by human struggle; so, his paradigm is inevitably a type
of ‘war effort’. That approach has similar characteristics to the atheist physical
cosmological motive we discussed in section b., above: whatever the costs along
the way, humanity’s destiny is to colonize the whole universe (or all universes).
The emphasis of physicalism is then on competitive striving towards that goal.
Individual persons, organisations and indeed nations are disposable, as with history
itself. Individuals are to be ranked, like army personnel, in terms of their ‘war
contribution’. The extremes of the physicalist goal of ‘meta-evolution’ can be found
in e.g. Barrow and Tipler (1987), Tipler (1995), and Tow (2006). Sociologically, this
simplistic paradigm tends to be scientistic, misanthropic, militarist, mechanicalist,
anti-biological, anti-cultural, and de-personalizing. Theologically, we note the
physicalist vision has no place for a Sabbath rest and that, as disembodied ‘masters
of the universe(s)’, humanoid robots will have all knowledge and control all things;
apparently achieving some sort of physicalist self-deification. This is the ultimate

materialist telos and meaning of scientific cosmology, yet with a certain resemblance,
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to the lure of:

.. you will become like God. Genesis 3:5.

The main alternative to vitalist and renovationist theologies and their materialist,
meta-evolutionary counterpart is ‘salvage theology’. The idea here is that as the
universe develops, some parts of it will prove godly and acceptable and will be
conserved, whilst other parts will not (Schelling 1809; Cooper 2006). In this
paradigm, the universe is the matrix of innumerable ethical encounters with divine
perfection, leading to a just and comprehensive ‘ethical dialysis’ (Rice 2011). This is
consonant with the New Testament philanthropic vision, in which individual humans
are salvaged through concordance with divine ways, not by any personal effort or
long-term collective work. That contrasts with the renovation worldview, which
depends on a competitive progressing of physicality. The salvage worldview sees
responsiveness to divine, ethically-perfect ways as the efficacious modus vivendi.
The salvage paradigm is readily distinguished because all of history is conserved;

whereas in vitalist and renovation paradigms history is disposable.

There are other differences: the renovation model hinges on naturalistic laissez faire
sociology, the salvage model is normalizing through a sociology that accounts for
who we are as individuals; what is godly right-ethical; and, what is ungodly wrong-
ethical. Renovation resembles a de-humanized, cosmic extension of free-market
economics. Salvage resembles a humanitarian sociology, with a metamorphosis
to perfect ethicality. In short, both worldviews are conditioned by what they
take to be the purpose and goal of human life; the port we are sailing towards.
Renovation thinking is based on unlimited improvement and growth, even to human
self-divination. In contrast, salvage thinking envisages progressive metanoia, in
sympathetic resonance with the pre-existing ethical perfection of God. It is important

to note some future conditioning factors:

(1) There is no consonance between vitalism, physicalist-renovation, and
revelatory-salvage paradigms; the ports they are sailing towards are far
removed;

(2) Without a means of safe, fast interstellar transport the renovationist vision

is severely curtailed;
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(3) Renovation physicalism also fails if it renders the Earth unfit for human
life (e.g. through nuclear or biological war; or, by causing extreme climate
change);

(4) The salvage paradigm fails without a comprehensive divine ethical
judgment (or something equivalent) leading to an eternal life of ethical
perfection;

(5) Sociopolitical and religious factors may continue to irrationally conflate
and distort the different worldviews in ways that are unpredictable;

(6) Other paradigms exist; e.g. ‘nihilism’ envisages no port worth sailing to.

As mentioned, ‘renovation’ - the paradigm of ‘what works is what is right’
- harmonises with physicalist cosmology and is an extension of it; requiring no

conservation of history.

The vitalist paradigm - a spirit within nature is emergently evolving — also has no
future use for historical stages. Unlike renovation and vitalism, the ‘salvage’ paradigm
and its inter-disciplinary theology/science consonance, could gain credibility if the
conservation of history can be shown to be a physical possibility. Remarkably, one
of the strangest features of space-time is that every event in every place is recorded
and conserved. This is because radiant energy and high velocity particles such as
neutrinos constantly interpenetrate every part of the universe and are reflected or
diverted by the fine details of whatever is taking place. Traveling at the speed of
light, or close to it, they faithfully transmit the detailed information they’ve recorded
for billions of years. Thus, our expanding universe is revealed to be a huge memory
device. At any and every moment, somewhere in the universe there are records of
everything that has ever happened. This is a truly extraordinary scientific reality that

has resonances with a theological claim that:

There is nothing concealed that will not be disclosed, or
hidden that will not be made known. Matthew 10: 26

As mentioned, conservation of history is irrelevant in purely physicalist vitalist and
renovation models, where it is only the latest evolved and most ‘advanced’ state that

counts. However, the salvage model requires all right- and wrong-ethical choices
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in the universe to be conserved as part of the justification of a summarising divine
judgment. What is justly worthy of salvage will be readily recognisable from what
the universe has recorded during its history. In this paradigm, human exceptionalism
is conspicuous because of the massive amount of new information generated by
human lives and cultural activities. Taking an ‘anthropic universe’ perspective, our
Earth can be seen to have become increasingly prominent in the cosmos as a ‘hot
spot’ of physical memory generation, following on the evolution and enormous
multiplication of humankind. Our world’s contribution of idiosyncratic data to the
cosmos has been rising to a crescendo following-on the sci.-tech. revolution and
advances in digital communication, etc. The possibility has to be considered that
such an explosive growth of information-generation would be implicit right from
the beginning, in any anthropically-tuned universe. This leads to the idea that the

end of the universe is always right now (see ‘apocalypse now’ concept in section e.)

Two major sociological questions arise from such a physical situation:

(1) If every human function as a unique means for the universe to
gain information, is it possible to set values on the sorts of
information each of us contributes? and,

(2) How should we treat our planet, once we realise it is an
epicenter of radiant information-generation, fulfilling the purpose

of our vast and ancient universe?

Theseareverydebatableissues. Fromthe viewpointofahumanitarianenvironmentalist
the first question would be answered in the affirmative: kind and unselfish actions are
valued more than cruel and selfish actions; right ethics such as humility are valued
above wrong ethics such as hubris; cooperation is valued more than competition;
etc. In answer to the second question, a humanitarian environmentalist might judge
it a serious crime to damage the Earth’s ecology and so hinder our planet’s ability to
sustain addition of a diversity of new, radiant information to the universe. Because
the cosmic arrow-of-time allows us to contribute particular sorts of information
to the universe at kairos moments, our personal history and humanity’s collective

history contain many missed opportunities.

Human choices may, therefore, do more harm than simply hurting others or
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impoverishing our planet’s ecology (and that’s bad enough). Our choices may
subtract from the universe’s fund of good memories (and that could be infinitely
worse). It’s worth noting that this paradigm can be equally-well expressed in terms
of atheist, agnostic, deist, and theist philosophies but is incompatible with nihilism.
Questions then arise about what changes humankind could make so as to contribute
maximally diverse and virtuous experiences to the general cosmic memory. That

high calling takes us to the heart of Humanitarian Cosmology.
d) Asking ancestors for answers to today’s problems

Modern ecology can learn a great deal from a people who managed
and maintained their world so well for 50,000 years.

Burnum Burnum (Renowned Australian Aboriginal writer)

Humanity is part of nature, not something that it is possible to
isolate from nature. Nature can be an abundant provider and home
for all creatures if we share whatever we take properly, and

behave with consideration and respect to each other, and the planet
that we all depend upon.

Jerome Lewis (Renowned expert on First Peoples. University
College, London)

Palaeoanthropological discoveries suggest that early human populations of Homo
ergaster spread out from Africa and colonized most of the world from about 1.8
million years ago. In the context of Humanitarian Cosmology, it’s important to
note ancestral human hunter/gatherer species have been successfully occupying the
planet for 2 million years or so. As dated from early aesthetic artifacts and material
constructions, several large brained species like Homo neanderthalensis existed
before 200,000 years ago. Over 300,000 years ago, Homo heidelbergensis left us
excellent evidence of their competence in hunting-weapon manufacture and use.
One of these big-brained hominin species developed into Homo sapiens and they
followed the much earlier lead of H. ergaster in an ‘out of Africa’ exodus. Genetically,
the most significant exodus from Africa took place about 70,000 years ago. This is
what eventually filled the world with anatomically-modern Homo sapiens, hunter/

gatherer First Peoples; but, not without some inter-breeding with other hominins
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along the way. These people can’t be thought-of as unsophisticated; they had the
same large brains we do. The art works of ancient hunter/gatherers show they were
proficient astronomers and, as is described later in this section, they were probably
consummate ecologists, adaptive survivalists, successful socio-psychologists, and

deeply-caring educationists.

Following that key, modern exodus event, hunter/gatherer people began to occupy
Australia about 50,000 years ago (then it was truly ‘terra nullius’ since no evidence
of Homo erectus or other hominins has been found in Australia). Amazingly, some
Australian Aboriginal traditions recall their origin in stories about a female Dreamtime
character called ‘Warramurrungunji’. Iwaidja people say she arrived in far northern
Australia and moved inland. Every so often, stepwise, Warramurrungunji would
deposit her children and tell them: This is your home country; this is the language
vou will speak; these are the foods you will eat. Such a widely-shared creation myth
effectively legitimized the different tribes and their characteristic distinctives. In
northern parts of Australia, common recognition of a shared mother and law-giver
has probably been of benefit in inter-tribal relations for many millennia. One lesson
that can be drawn from this is that tribal, linguistic, and national differences need not
cause alienation if their genesis is accounted-for by shared, socially-positive myths.
The way people imagine identity has crucial consequences. Implementation of
diversity-honouring, inter-disciplinary education curricula could make an important
contribution to global peace and planetary survival. In every way this is a major

proposition.

Subsequent to the first ‘out-of-Africa’ world colonization event, the original H.
ergaster_hunter/gatherers and their descendent species have lived as an integrated
part of nature for about two million years. Van Arsdale writes: In many ways modern
humans are just an updated version of our Homo erectus ancestors. These people
can be viewed as the original First Peoples. First Peoples did no major harm to
world ecology - except of course in furthering the genocide of mega-fauna and other
hominid and hominin species through competitive exclusion and/or violence. There
are many scientific disputes about the exact details of early human activities, but
these need not concern us here. What is of the utmost interest is the huge change that

began with the progressive subjugation of nature by Neolithic farmer/civic cultures.
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In this paper they are referred to as Second Peoples. Starting sporadically about
12,000 years ago, some First Peoples became Second Peoples, by settling down
to farm, domesticate stock animals, and build villages and towns. By 10,000 years
ago, Second Peoples were well-established in the Middle-East. Surprisingly, it took
another 4,000 years for this way of life to become established in northern Europe
and it was nearly another 6,000 years before Second People farmer/civic cultures
began colonising Australia. In the long story of humankind, it’s important to note
just how recent are the geneses of Second Peoples and their world colonisations.
Because of an abundance of written records and monumental architecture, almost all
of history is monopolised with the affairs of farmer/civic peoples. Yet for much of
the approximately 12 thousand years of our existence, we have been less numerous
and cosmopolitan than the hunter/gatherer First Peoples, whose way of life began
about 2 million years ago.

Because there is little recorded information, the far more ancient and extensive
histories of First People have only been able to be researched through extrapolating
from remnant groups of hunter/gatherers and from prehistoric archaeology. The
work of anthropologists such as Jerome Lewis (who lived with the Mbendjele
hunter/gatherers in the Congo forests for about seventeen years) has proved highly
illuminating. Marked cultural differences from Second People societies have been
identified as key factors in ensuring First Peoples’ integration into natural ecology.
We now have a broad understanding of how it was that the original hunter/gatherers
were able to thrive for many hundreds of thousands of years by maintaining a
balanced exchange with nature. A superficial answer is that they maintained their
population densities much lower than those of farmer/civics; but, there is more
to their cultural longevity than that. The ancient wisdom of the original hunter/
gatherers’ worldviews needs to be understood and some of it adapted to help today’s

civilizations achieve a lasting balance with the Earth’s natural environments.

Since humans first made the change to living as farmer/civic peoples - in China
and India, through the Middle East and Mediterranean, throughout Europe, and
later in Africa and America - we have engaged in almost continuous sequences of
civil wars, inter-national wars, and world wars. Much of our historical record is

concerned with a great diversity of never-ending conflicts. As mentioned above, the
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switch-over to farmer/civic cultures took several millennia and until, perhaps 1,000
years ago, First Peoples were in the majority in most parts of the world but were
historically invisible. From about 300 years ago matters began to change under the
influences of Enlightenment thinking, increasing world trade, colonialism, and the
Scientific and Industrial Revolutions. Farmer/civic cultures greatly expanded and
progressively majored in what could be called Western, aggressive, technological-
industrial-commerce (WATIC). With this advantage, their genocidal colonization
of much of the world proceeded apace. In retrospect, we see that, under the flag
of progressing civilization, religion and progress, WATIC has comprehensively
polluted the air, water and soil of the globe. Along the way it has progressively
extinguished many human cultures, and many plant, and animal species needed for
ecological stability. The same ‘advance of civilization’ is now leading to a process
of atmospheric change and global warming that threatens all human life on Earth.
This fact needs repeating: in less than 300 years, WATIC has brought us to a global

crisis point.

Is it not scandalous, that after hundreds of thousands of years of humans living
in reasonable harmony with nature, the Neolithic revolution has so swiftly and
irrationally driven us towards global ecological catastrophe? How few see the irony
of the common belief that we civilised, scientific people have evolved, advanced and
become superior. Self-deception is also evident in the proposal to call this era the
‘Anthropocene’; as if only global polluting Second Peoples are genuinely anthropic.
What is being referred to as the Anthropocene era could more accurately be called

the “Waticocene era’.

No anthropic species ever threatened global survival, until the advent of WATIC.
This evil has been solely a result of the hubristically incautious expansion of
farmer/civic Second People cultures. We have thoughtlessly looked down on the
ecologically-integrated lives of the majority of historic and pre-historic anthropic
cultures, calling them ‘primitive and un-civilised’ or worse. It may be too late, but
we Second People need to repent and seek help from our humbler forebears.

To quote Douglas Cardinal, a Canadian Indian architect, artist and writer:

Technologically advanced cultures dismiss the contribution
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of the aboriginal peoples, yet I believe our contribution can

dramatically change everyone's life on this planet.

We have to ask why it is that farmer/civic cultures have not listened and learned from
the far more ancient hunting and gathering peoples. One reason is probably that of
military conquest. Fed by farmed crops and livestock, cities supported a much higher
density of population, division of labour, great wealth, and technological innovations.
Farmer/city cultures were able to train and equip a cadre of hierarchically-organised,
professional soldiers who readily over-ran the non-hierarchically-organised and
less well-equipped hunting and gathering peoples. Military dominance probably
generated contempt for the defeated and their ecologically-balanced, ‘primitive’ life
style. It also set a social climate where the ancient, accumulated wisdom of human
ancestors was despised. Yet, in retrospect, one can’t help thinking of the edict of
Matthew 26:52:

Those who live by the sword will die by the sword.

Indeed, the history of most civilized peoples over the last 5,000 years has been that of
repetitive wars, slaughter, and genocide. This reached its worst extent just 75 years
ago in the destruction of about 80 million people during World War II (civilians
comprised about 70% of those who were killed or died later from severe injuries).
Surely Stephen Pinker and others, who claims modern humans are less violent than
ancient humans, have simply chosen to ignore the elephant in the room. Other social
commentators and historians are more realistic, in their suggestion that WWII never
actually ended because serious conflicts have continued unabated up to today. We
mightalso note the global popularity of violent war games as ‘entertainment’. Another
strong indicator is that the world’s stock-pile of armaments and war weapons is at
an all-time high. Nations armed with mega-death nuclear weapons include: Russia,
America, China, Britain, France, India, Pakistan, India, North Korea, and Israel.
Between them they have enough explosive and radioactive power to kill everyone
on Earth ten times over. With such a ‘Sword of Damocles’ hanging over all of our
heads, one would expect wars to cease. Not a bit of it! Currently, raging around
the world, there are 16 wars having annual casualties numbering between 1,000

and 100,000; not to mention numerous smaller fatal conflicts and acts of terrorist
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mayhem and mass murder.

Is there some way we could turn back the clock of history and return to a life-style
like that of the more peaceful variety of hunter-gatherers, so as to no longer destroy
nature, pollute the atmosphere, and kill one another in such vast numbers? For the
majority of us this is not an option because we are too numerous, too nationalized,
and too domesticated to various forms of city-living (even to the extent that average
human brain size has shrunk by 10% or so; as is typical in wild animals that are
domesticated). So, if technological-industrial-commerce can’t go forward safely
and if we can’t go back, what can we do? Well, there are many ways we could lessen
the damaging effects of Second Peoples’ cultures on the environment; and, some
of these are already being implemented and others are being actively researched
and developed. What I want to add in this paper is that First Peoples’ wisdom -
developed over hundreds of thousands of years - still needs to be consulted and
adapted for modern society, wherever it is appropriate and feasible. As already
mentioned: education in socially-cooperative rather than competitive worldviews
are skills we must work to regain. The world’s First Peoples have shown that irenic
inter-cultural myths can have more social benefits than factual scientific accounts.
We must ask: If a factual account of a reality exacerbates human disconnectedness,
should it be taught at all? Physicalist mocking of myths, as “primitive superstitions’,
is blind to the social potential of highly culturally-evolved ways of representing
reality. This point becomes pressing, as already outlined in sections b. and c., when
science at best proves incapable of describing reality; and, at worst, is increasingly

misanthropic.

Were we able to look back to the times of Abraham (maybe about 4,000 years ago);
or to Moses (maybe about 3,500 years ago); or to the Second Temple redactors (about
2,500 years ago); or to the times of John the Baptist and of Jesus Christ (about 2,000
years ago), we would observe a huge sociological difference. As already described,
the First Peoples - the original hunter/gatherers - were predominant. Starting with
Homo ergaster/erectus they had occupied the whole world for up to 2 million years.
And through their descendent, Homo sapiens, they still occupied the world, apart
from the small villages, towns, cities and farm lands newly established by Second

People Neolithic farmer/civics. In this dual occupation, anthropologists would notice
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conspicuous differences. First People, like the pre-colonial Australian Aboriginals,
lived largely off the seasonal products of nature; hundreds of thousands of years of
ancestry had adapted them to wisely use the country they lived in. They had few
needs and often wore no clothes; not because they couldn’t make good clothes from
animal skins but because they were well acclimatized. Many of these people were
not ashamed to be naked and lacked the embarrassed, lascivious responses to bare

bodies, characteristic of Second Peoples.

Hunter/gatherer sociology is not a uniform science. There is enormous cultural
variation between different societies; even among those who hold this way of life
traditionally rather than opportunistically. If generalization is impossible it is still
possible to notice, for example, some differences from Second Peoples’ attitudes
to work. First Peoples have mainly worked for what they need to live on rather
than to produce a large surplus for trade. Items for trade are sometimes acquired
or manufactured but in small amounts. This relates to their need to be seasonally
mobile across sometimes rough terrains, which precludes storing or carrying large
amounts of produce. There is no need for cities with walls and armies to defend their
store of valuable products. Whilst conflict is not entirely absent from their lives,

organised wars and the capturing of booty is unknown.

Un-spoilt hunter/gatherer societies have strong cultural characteristics, including
song and dance, religion and story-telling, and their own languages. Their lives are
governed by respect: respect for God and other spiritual beings, for their women
and men elders, for their country and its plants and animals, for neighbouring tribes,
and for one another. Usually a law-abiding people, they share everything; and,
truthfulness, humility, and especially equity are their ruling ethics. First Peoples
typically have few possessions; most they make themselves, a few are traded. Their
spear-technology and/or bow-and-arrow technology is advanced and with their
physical fitness and courage they are able to master every sort of animal. Despite
this dominance they avoid environmentally degrading exploitation and they don’t
over-populate their country. Culturally sophisticated, they have rules regarding all
circumstances, including the care and provisioning of strangers who accidentally

wander onto their country. As accomplished travelers and navigators, they trade
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valued goods over thousands of kilometers. First People ancestors were the original
human painters and sculptors. Wherever they are settled they engage in characteristic
artistic and musical expressions. After viewing some of their magnificent parietal
art-works, Pablo Picasso remarked that humans have never progressed beyond such
artistic excellence. This is the broad picture; around the world there are, of course,

many variations.

In light of this, admittedly brief and inadequate ethnology, we might at least be able
to ask: “What impression did the contrasting ethnographies of First and Second
Peoples make on the writers of the Bible. In particular, at the time of Moses and of
the Second Temple redactors, what sort of human cultures would the scribes have
been familiar with on a day-to-day basis?”” A ready answer to that question can be
provided if we compare the first chapter of Genesis with the second and subsequent
chapters. Genesis 1 says that on the sixth day, the First Peoples are made in the
divine image and likeness, both male and female. They are instructed to multiply and
occupy and order the planet and, to rule the different sorts of animals (presumably
by the power of the spear). They are also told to use the seeds of plants and the fruits
of every type of tree for food. The chapter concludes by observing that God found
the whole situation “very good”, and this would no doubt have concurred with the
opinions of the author(s) regarding the peaceful and helpful character of those First
People that they and their acquaintances certainly would have encountered whilst

traveling “up country’.

In stark contrast, in Genesis 2 the author(s) specify a different sort of human, not in
the divine image and likeness and not male and female. Male only and made of dust
(perhaps signifying a farm labourer) and needing God’s breathe to come alive. Adam
(this God-enlivened dust) seems to fulfil the role of the first of the Second Peoples.
He was placed in an enclosed farm to watch God planting food trees. Unlike the
First People, Adam was not told he could eat all the grains and the fruit of every tree.
He was told to work the soil and to care for the food plants, eating from any of them
except the fruit of ‘the tree of the knowledge of good and evil’. God’s farm - ‘Eden’
- was ideally positioned with a very reliable river of water that originated from four
separate headwaters. In fact, Eden is depicted as an ideal location in terms of early

Middle Eastern agricultural understanding; where a consistent, ample water supply
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was life. The author(s) recognised that, unlike hunter/gatherers, who are capable of
surviving independently, agriculturists must have helpers. God put Adam to sleep
and split him in two to make Eve as his helper. Eve is from the same dust as Adam
and receives her life from him, not directly from God. Here, the author(s) may be

indulging a patriarchal leaning.

The previous paragraphs present a case for considering the first two chapters of
Genesis to be one of the earliest existing texts of anthropology and ethnology.
The First Peoples, of Genesis chapter 1, are divinely commended as ‘very good’.
Conspicuously, no such commendation is given to the Adamic Second Peoples of
chapter 2. This may be a prolepsis of events in chapter 3. Here, the Adamic Second
Persons prove grossly immoral by cooperating with a malicious detractor, disobeying
specific divine instructions, exercising ambitions to seize divinity, and by blaming
others and refusing to take responsibility for their wrongdoing. They hide from God
who has given them everything and are now ashamed of their nakedness - signifying
cognitive dissonance about their identity. The Adamics are driven from God’s farm,
to face the labours and hazards of unprotected agriculture. The woman is told she
will be the house-servant of the man and that her childbearing will be painful. Here,
the author(s) are probably drawing a contrast with the independence of First People
women and their comparative ease of childbirth. Unmistakably, the author(s) have
provided texts in Genesis 2, 3, and subsequent chapters that offer a negative view
of Second Peoples. Distinguished palacoarchaeologist, Professor Juris Zarins also
concluded that the Genesis texts have ethnological implications. He speculates that
the newly-arrived Ubaid farmer/civics, who first settled Mesopotamia before 6,000
BCE, must have been critically observed by the long-established hunter-gatherers
of the region. However, he notes the difficulty of explaining why Sumerian Second
People scribes would write critically of their own civilization (Interview with Dora
Jane Hamblin, Smithsonian Magazine 18 (2), May 1987).

Of course, in Genesis chapter 4, matters go from bad to worse with Cain defying
God and murdering his brother Abel. The soil will have nothing of him and he is
cursed to be a country-less wanderer, only protected from punishment for murder

(presumably under First People’s law) by the threat of sevenfold revenge (probably
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an allusion to Second People’s excessive vengeance on First Peoples). Cain is
represented as the first city builder and father of the originator of metal working
and of the inventor of metal musical instruments. In this account we may detect
persistence in the author(s) unfavourable contrasting of Second and First Peoples.
As we saw, the texts describe a very different origin for Adam and Eve to that given
for the First People. Adam is uniquely divinely instructed in agriculture yet is tricked
into grossly offending God and is cursed and exiled. Eve is reduced to servanthood
and painful parturition. Their eldest child flouts divine instructions and murders
his brother. Nature opposes Cain even more than Adam and he is cursed to have
no farm. He builds the first city (perhaps the harbinger of the account of a second
human attempt at self-deification, in Genesis 11). As the account continues, Cain’s

children discover metal working and metal instrument manufacture.

All the described activities of the Adamic line are seemingly in direct contrast to
those of the biblically ‘very good” hunting and gathering First Peoples who worked
in wood and stone, did not build cities, and had considerable respect for authority
and an awe of God. Clearly, nothing in the texts suggests First People were morally
perfect or that murder was unknown among them. What would have probably been
known by the readers of the texts is that local hunter/gatherers were self-sufficient,
lived well off nature, were usually unashamedly naked, and were observably more
respectful towards God and towards the spiritual character of their country and its
plants and animals. Typically, hunter/gatherer worldviews are inherently lawful and
irenic.

Personal identity, human community and cosmic harmony are one-

and-the-same.

Joan Hendriks and Gerard Hall (2009)

The claim in this paper is that the original author(s) of Genesis chapters 1 to 4
intended to distinguish two major types of humans that were readily observable
around them, in the Mediterranean region of their day. First, those who depended on
nature, and were lawful and pleasing to God; secondly, farmers and city-dwellers at

war with nature and with each other and separated from God.

This sort of exegesis of the early Genesis anthropology texts has profound
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consequences. For example, it reverses long-standing farmer/civic prejudices against
hunter/gatherer peoples; such as settler views that Australian Aborigines were
sub-human and had no human rights; as well as similar African Bantu prejudices
against pygmy hunter/gatherers. This exegesis also puts pressure on the customary
assumption that the divine likeness and image and the very good commendation of
Genesis 1 were intended to apply to us farmer/civic Second Peoples and to all of
our activities. Rather, the author(s) of the Genesis texts appear to be distinguishing
an approved and observable original state of nature from the subsequent rebellion,
murder and self-deifying hubris associated with farmer/civic, Neolithic city-builders.
Were they attempting to explain how arrogant, idolatrous, and very violent and
dominating empires of farmer/civics came into being? For example, the tumultuous
phases of the Sumerian Empire would have been recent history for them. Were they

sociologically addressing a theodicical problem?

Since God naturally makes all things well,
how did all the genocidal, self-deifying, city evil arise?

As part of the inter-disciplinary programme of Humanitarian Cosmology, a
comparative First People/Second People exegesis of the early Genesis texts helps
bring consonance between the theological understandings of human origins and the

modern scientific anthropology with which it has been in conflict.

Theologically, we need to ask what was perceived by the Genesis author(s) to be
most offensive to God about the Second Peoples’ behaviour. The texts highlight
Adam’s disobedience to a direct command and warning; and, Cain’s disregard of an
explicit warning. In a whole-Bible context, the basic pattern of serious sin can be
seen to be: knowing exactly what God sets down but choosing to flout it. Inherent
in this is a rejection of God’s personal goodness and wisdom and a self-deifying
and even deicidal urge. The Greek dramatists understood this as ‘hubris’: excessive
pride and defiance towards the gods, leading to nemesis. In many ways the 27 texts
of the New Testament can be seen as an advice manual on how to overcome our
fatal, Second People pride and re-establish a humble relationship before God. It is
noteworthy that the egalitarian culture of un-spoilt First People societies ensures

that humility is deeply engrained through education. Children and youths depend
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on the examples of venerable relatives and on women and men elders who are truly
devoted to serve their people and instruct the young, without personal gain. From
their elders, they learn great respect for God and for the creation spirits; also, for
their country and for other people. Each child is taught cultural- and gender-specific
knowledge and develops a strong sense of personal identity within their community.
Unlike Second People, a person’s identity is not based on individual ownership
of private property. It is by their sophisticated education system that they breed
respectful and humble people, not attached to possessions, who also have egalitarian

self-confidence and a healthy personal identity.

The fund of First People’s memorised knowledge had accumulated and been
selectively refined over thousands of generations; possibly even for 2 million years.
Whilstmuch ofthis information is local country-specific, regular celebrations between
neighbouring tribes enabled all the elders’ knowledge-bases to be broadened. The
custom of marrying into unrelated neighbouring clans would have similar benefits.
A pattern of robust local identity combined with extensive external connections has
been important for the success of hunter/gatherer peoples. Because most knowledge
is transmitted orally, it can be combined with instruction in inter-personal relations
and help build a sense of identity. Sadly, with the ageing and passing of so many
knowledgeable First People elders, a vast amount of psycho-sociological know-
how, practical survival skills; together with unique artistic, musical, ceremonial and

language skills are being lost.

Many First People societies have died-out or been spoilt through rough impacts with
dominating Second People cultures. However, research like that of Jerome Lewis
with largely un-spoilt Mbendjele Yaka people has provided the beginnings of an
insight on what has made hunter/gatherer cultures ecologically successful for some
two million years. Two of the most important Yaka cultural processes are ‘ekila’ and
‘massana’. ‘Ekila’ refers to the involvement of all those with interests in resource
distribution, in decisions that maintain abundance of necessities and protect against
induction of scarcity. This and other social strategies function to ensure the efficacy
of their profoundly egalitarian way of life. ‘Massana’ refers to the comprehensive
education system of the Yaka. It progressively communicates a complex set of

beliefs and practices: from early childhood play-acting, to adult rituals and cultural
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adaptations. Again, we see that a deep and unselfish commitment to consistently
educating and mentoring their children and young people is foundational to First

People’s cultural adaptation and ecological success.

This humanitarian education process contrasts with the often impersonal, sporadic,
and mechanistic education systems of Second Peoples. With the advent of today’s
‘on-line’, web-based, computerised education the differences may become even
bigger. Universities are heavily investing in on-line learning because many students
prefer to get their education that way. The question is: Might these methods
exacerbate Second People disconnectedness that this paper has identified as partly
responsible for bringing humanity to the brink of global disaster? Are there any
brave enough today to question the benefits of the latest, commercially-promoted
sci./tech. devices? Have we now become so addicted to smart, new technology that,

like Skinner’s pigeons, industry and commerce can do whatever they want with us?

1 used to be a human being! Every hour I spent online was not spent
in the physical world. Every minute I was engrossed in a

virtual interaction I was not involved in a human encounter.

Every second absorbed in some trivia was a second less for

any form of reflection, or calm or spirituality. ‘Multitasking’ was a
mirage. This was a zero-sum equation. I either lived as a

voice online or I lived as a human being in the world

that humans had lived in since the beginning.”

Andrew Sullivan
e) An integrated model of the matrix of reality

Religion has proved to be by far the most tenacious, enduring,
widespread, deep-seated symbolic system humanity has ever
known, not least because it is able to connect the everyday
practices and customs of billions upon billions of ordinary
people with the most august, transcendent, imperishable truths.

Professor Terry Eagleton, Lancaster University

What of God and nature? Traditional theologians are usually certain that God is
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not a product of nature and is therefore, by definition, supernatural. In contrast,
physicalists often think of God as an artifact of natural human thinking and thus an
unwarranted part of nature. Yet, theologians mostly take nature to be a product of
God’s goodness and so nature has, unavoidably, to be thought of as fundamentally
supernatural. If, as theist theologians usually claim, God also supervises all of
nature from-start-to-finish, this reinforces the logic of the claim that nature is in fact
entirely supernatural. So, if we can think back to section c. above - to the incredibly
vast complexity of our cosmos as well as the exceedingly minute complexity of its

constituent particles and energies - these may all be thought of as supernatural.

In contrast, deist theologians believe nature is a product of God that has had to
progress independently. This allows for nature to have a degree of non-supernatural
identity. The actual amount of natural independence depends on just how much
pre-programming was divinely incorporated in nature from the start. If nature, as a
system, is pre-determined by God to attain certain ends by means of its apparently
independent actions, then it must still be considered to be largely supernatural. The
religious beliefs of First Peoples often centre on the unique features of the country
they relate with and its spiritual connections. For them, humans, country, and God
are integrated; everything has supernatural connotations.

Is it not incoherent for religious people to believe that there are natural things
which are independent of their supernatural God? From this primary error of logic
- of separating nature, ourselves, and God - many other errors arise. Looking back
to section d., we could ask if the author(s) of Genesis 2 were not highlighting
disconnection as the fundamental lesion of the sick personhood of Second Peoples.
Today, we could phrase that as a sequence: 4 dis-integrated cognition produces a
disintegrated society with a disintegrating impact on nature. With that in mind,
logic suggests that the words ‘natural’ and ‘supernatural’, as used by many Second
Peoples, represent a false and damaging dichotomy. This is intelligible to those
Christian theists who understand the good news that God is the supreme spirit of
perfectly self-giving love; the Source, or Father/Mother of all; and always ‘close’
and ‘within’. From that perspective, Christian thinkers understand, because nature is
inter-penetrated by God’s love, it always and everywhere functions supernaturally.

Is this a (partial) return to First People cosmology?
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As 2 Corinthians 5:19 put it:

God was reconciling the world to God'’s own self in Christ.

This monistic paradigm does not, in any way disparage other religions and
philosophies; though, it can set a bench-mark for them and for the Christians who
proclaim it. Such a benchmark is given further substance throughout the New
Testament, for example, in Matthew 5:44; John 15:17; 1 Corinthians 13:1-13; etc.

With our Second Peoples’ disintegrated cognition, do we separate nature from God
and from humanity because we are appalled at the natural and moral evils of this
world? This is the well-known ‘problem of evil’, summarised as: “If God is both
omnibenevolent and omnicompetent, how can evil exist?”” Others have tried to solve
this by simplistically (and problematically) claiming God to be both good and evil.
Yet others think of reality as a war between God’s goodness and the devil’s evilness.
However, a more logical and coherent way to approach this perennially tough
question is to reason-out a cognitively-efficient theodicy; and, in today’s scientific
culture that is assisted if we base our argument on an effective inter-disciplinary
Theology/Science worldview. Here is where Creatio ex Ethica, Ethical Encounter

Theology, and Salvage Eschatology come into the picture.

By ‘Creatio ex Ethica’ is meant, creation of our universe as an answer to an otherwise
insoluble ethical problem. That problem is: the rebellion of divinely-loved humankind
against divine self-giving love. You may ask: How could the rebellious, self-deifying
human spirit have contributed to cosmogenesis, such as the Big Bang, 13.7 billion
years before humans even evolved? Some physicists would answer: Because ours
was always an anthropically-tuned universe from its start; with everything quantum
entangled. Some theologians would add: Since God had proleptic knowledge of
the entirety of cosmology, human iniquity was fully-understood from the start.
Theologians would probably point to texts such as 1 Peter 1:20 and Revelation 13:8
in support of the concept of the pre-existence of this knowledge.” For more details
see Gathercole, S. J. (2006); Rice (2011; 2012 a., b.).

By ‘Ethical Encounter Theology’ is meant, the ontology or paradigm of existence
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where all entities and events in the universe reflect choices between obedience to the
perfection of God’s benevolent will; or, self-motivated, disaster-doomed alternative
choices. This is in accord with the proposition, in section b. above, that physical
cosmology is merely the stage on which a protracted ethical drama of obedience
and disobedience to God is played out. As this drama of existence unfolds, our
universe can be seen to accumulate ‘Binary Ethical Apocalypses’, which additively
contribute to the grand, final judgement. So, don’t ask about the Last Judgement for

the Last Judgement is always now. For more details see Rice (2011; 2012 a., b.).

‘Salvage Theology’ has been introduced in section ¢. above. The unfolding physical,
emergent complexifications of our universe show that it is neither self-renovating nor
self-recoverable. It therefore makes sense to refer to the theistic understanding that
a specific divine act is required to finalise the universe’s extremely prolonged and
exhaustive series of binary ethical apocalypses. This finalising event is the ‘Salvage
Eschaton’, when divine justice pronounces on the entire, conserved history of this
universe. This accords with the view of some physicists that, ultimately time does
not exist. When the totality of the cosmos is present, perfect judgment is needed
so as to justly remove all that is discordant with divine perfection; and, salvage
all that accords with it. This is not a process of metamorphosis; whereby human
physicality is renovated into a divine form. It is an ultimately beneficial process that
incorporates human souls into pre-existing, non-corruptible bodies, to fulfil God’s
original humanitarian plan to have a genuinely loving family of enfleshed human

beings.

One of the most interesting discoveries of Theology/Science research on
Humanitarian Cosmology is that an inter-disciplinary vision of the unity of all things,
from beginning to end, is close to the ancient, inherited worldview of Australian
Aborigines:
Indigenous Australian peoples’ experience of nature is more
cosmic, more communal, more natural. It is not the ecstatic
unrepeatable experience of a chosen individual, but the ordinary,
every-day abiding experience of the sacred and interconnected

unity of all beings with the earth, cosmos and ultimate reality.
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Hendriks and Hall (2009)
This is consonant with Ethical Encounter Theology, in that everything that happens,
each day, is understood to be a divine encounter. This does not deify the cosmos
as in vitalism and atheistic physicalism; and, it does not distance God as in deism.
In contrast with the misanthropy of vitalism and renovation theology, both the
ancient indigenous paradigm and the very recent Theology/Science paradigm are
philanthropic. God, in and through natural circumstances, is vitally involved with
each human being. This is probably the most effective philosophy for engendering
humble and ecologically-constructive attitudes in human society. Here, it is argued
that the erosion of this ancient and indispensable wisdom is the disease that,
commencing with the Neolithic and peaking in our WATIC era, has led to most of

the serious problems humankind has had to face.
f) Concluding comments

Even with a seven-foot tall body I am an insignificant object
compared to the Earth and Heaven; yet in regard to the nature of
my soul and mind, I am united with Heaven and Earth and

all things.

Chang Tsai (1076)

1t is only to the individual that a soul is given.
Albert Einstein (1939) in an address at the Princeton Theological

Seminary

What good is it to you if you gain the whole cosmos but lose your
soul?
Matthew 16: 26.

A critic of this paper on ‘Humanitarian Cosmology’ might say something like:

This presentation identifies serious flaws in the orientation of
the Western aggressive techno-industrial-commercial (WATIC)

worldview. The realization that inter-stellar travel is impossible
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has sunk its flagship; this worldview has also come up against
insuperable barriers to scientific knowledge, and, it is justifiably
accused of mindlessly destroying the treasures of human cultures
and of the web of life that sustains all life on Earth, including human
life. Yet, the critic continues, the major nations are all committed to
the WATIC model of progress. Most politicians, from the right and
the left, assume this is the best way for a country to generate wealth,
employment and the good life that causes people to vote for them.
If we have thoughtlessly painted ourselves into a corner, is there
some way for us to escape the looming 21*' Century nemesis? These
are unprecedented times - there are no parallels in human history -

what do you suggest we do to get out of this fix?

In reply, one could say that there may be no solution or no solution that a
democratically-elected government would be willing to implement. No one has the
certain answer as to how to escape the rapidly approaching global catastrophe that
is the ‘wages of the sin’ of WATIC. Yet, surely there are some positive measures we
can take. Unlike the old, long-established universities which are set in their ways,
young, actively-growing universities like Kabianga and Griffith are surely flexible

enough to find radically new ways to meet the challenges of the near future.

There is a need for genuinely multi-disciplinary programmes that combine the
enduring wisdom of Earth’s amazing First Peoples with the best of contemporary
understanding. It will take prophetic vision and great courage to establish new
pathways in research and teaching. In this age of PR-spin and fashionability, sincere
and persevering intentionality is hard to find. Yet, the time is right: many intellectuals
have been drawing our attention to the vexing question of where 21% century
humankind is heading. See for example: The Politics of Virtue: Post-Liberalism and
the Human Future by John Milbank and Adrian Pabst; and, Yuval Harari’s Homo
Deus: a Brief History of Tomorrow. Guru physicist, Stephen Hawking has been
reported as saying that ‘Artificial Intelligence’ may prove to be the greatest advance
of all in the whole of human history. This brings to mind the ‘Futurama’ scenarios
mentioned in section ¢. above. How do the rest of us like the idea of replacing

ourselves with highly intelligent, planet-colonising humanoid robots that are self-

38 Interdisciplinary Research & Innovation for the Betterment of Humanity



reprogramming, virtually indestructible, and intended to be immortal? Such a vision
for humanity’s future clashes with the tenets of just about every religion; especially
Christian religion, where God was enfleshed in our history; was crucified in the

flesh; and, resurrected as eternally glorified flesh.

The most pressing need is for inter-disciplinary research and teaching that specifically
focuses on sustainable and just ways of living. Universities are unique. There are no
other organisations that have such a huge range of expertises on the same campus.
We are very special in having the potential (currently greatly under-utilized) to
harness together: expert managers, administrators and lawyers; historians, social
scientists and theologians; artists, linguists and musicians; writers and poets;
mathematicians, physicists and different types of engineers; chemists, biochemists
and industrial chemists; architects and town-planners; economists and experts in
local and national and international politics; geologists, agriculturalists and foresters;
botanical, zoological and genetical specialists; surgical, medical and pharmaceutical
leaders; plus psychologists and educationalists; etc. Getting these diverse specialists
to converse productively requires the skills of expert sociological mediators and
visionaries, capable of inspiring others with a common vision and motivating them
to put their brains together and cooperate for the survival and common good of
humanity. Universities are ideal places for interconnecting specialised departments

and schools through a vigorous and rigorous world-futures interaction.

Is it possible to get diverse specialists to put their heads together to address serious
global problems? The tendency of the modern university has been to fractionate
disciplines, erect new specialties, and compete like crazy. Boundary lines are usually
energetically defended. How can this process be reversed to open new ways of re-
integrating all specialties and disciplines? 1t’s easy to ask but will not be easy to
achieve since, along with most of the world, most of academia is running as fast as
it can in the opposite direction. Are there some generous and inspired academics
ready co-operate and to put in the long hours of hard work needed to swim against

the current?

The ancient concept of the human soul may still be helpful. The soul is the central,

unified part of a person where everything important about their human life is
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distilled. This is the locus of our connection to absolute reality. This is the spirit
of who a person really is and the seed of their hope of immortality. The personal
soul concept then gives us a model to apply to the whole cosmos, illuminating the
idea of completeness, cosmic unity, and purpose; together, with the human hope
of having a part in it and our ideal of making identifiably positive contributions
to the totality of all things. Who would not want to participate in the dance and
feast of ultimate cosmology, where we never tire of helping one another weave the
multicoloured threads of the never-ending riches of aesthetic and ethical truths into

seamless garments of thanks and delight and praise.

The question for today’s disconnected generation is: What price do we put on our

soul?
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Abstract

The objective of this research was to evaluate and understand how the working
environment of Kenya Forest Service (KFS) forest rangers affects their performance.
The rangers, under the Enforcement and Compliance Division (ENCOM) of
KFS are mandated to implement the enforcement of laws and policies pertaining
to forests and its allied resources as prescribed in the Kenya Forest Act of 2005.
Qualitative research approach was employed in the data collection using structured
questionnaires in four forest stations. From a population of 46 rangers, 32 rangers,
8 serving in each of the three forest stations (Londiani, Masaita, and Sorget) of
Kericho Zone, Mau complex and the Kericho Ecosystem Conservetor’s Office were
sampled randomly. A pre-tested questionnaire on demographic trends, duration of
service, work environment variables constituting of remuneration, living conditions,
motivation, appraisals, rewards, empowerment, communication, work tools,
mobility, uniforms, challenges and personal life were administered in January 2016.
The performance indicators gave dissatisfaction rates of 59% and 63% in most of
the parameters tested. Comparison of the finding of this study with the findings of
the surveys of 2010 and 2013 in different conservancies in Kenya gave an index
of 51.4% and 56.74% satisfaction respectively. The results therefore denote a
progressive correlation between the working conditions drivers and the performance
of forest rangers. Kenya Forest Service under ENCOM Division has a responsibility
and large task to improve the working conditions and environment of the rangers.
No matter how efficient conservation and regeneration programs may be undertaken
while enforcement lags the cumulative performance of the entire process shall ever
record dismal performance. More radical measures must be undertaken to enhance
the performance and productivity of rangers through motivation, improve both their
intrinsic and extrinsic working environment. KFS must as well acknowledge that low
employee satisfaction rates shall ever incapacitate the forest rangers’ performance.

Keywords: ENCOM Division, Forest Rangers, Working Conditions, Working

Performance.
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1. Introduction

Enforcement, compliance and implementation of natural resource policies and
laws in the last two decades have attracted significant interests more so due to the
escalated climate change and degradation of natural resources. Warchol and Kapla
(2012) notes that natural resources with emphasis on forests are incredible and
imperative sources of revenue and climate change mitigatory agent across the globe.
Kenya prides in its richness in flora and fauna within its forests stretching from the
mangroves in the coastal regions to tropical and dry forests (Gichora & Bargerei,
2015). Forests offers a myriad of services and products such as eco-tourism, water
catchment towers, habitat for wildlife, provision to timber, firewood, and other non-
forest products which significantly contributes to the improvement of the livelihood
of the forest adjacent communities and a key contributor to the national GDP
(Onyango, 2013). The potency of forest calls for a coherent need to protect the
forests and its allied resources from unsustainable utilization and illegal exploitation
(Kimani, 2012). Establishment of forest enforcement and compliance division was
an inevitable option so as the forest resources in Kenya can be protected from
ubiquitous degradation (Kimani, 2012). Under the Forest Department, the mandate
of forest protection, compliance and enforcement was bestowed to the forest guards
currently referred as the Forest rangers under the Forest Act 2005 (Forest Act, 2007).

In Kenya, the forest rangers fall under the Enforcement and Compliance Division
established under the Forest Act 2005 in February 2007, which reformed the Forest
Department to Kenya Forest Service (Kimani, 2012). Under Part V of the Act, the
commissioned officers (forest rangers) are mandated to implement and enforce
policies and laws pertaining forests and its allied resources with reference to the
prescriptions in the Forest Act (Forest Act, 2007) which was amended to Forest
Conservation and Management Act 2016 on September 2016. In addition to the
compliance and enforcement, the officers also provide guidance and supervision of
the forest operations such as forest harvesting, planting and firefighting; intelligence,
inspection, and prosecution of forest offenders as well as provision of skills and
manpower where need be (Forest Act, 2007; Kenya Forest Service, 2012). These
responsibilities match those of forest rangers and conservation officers in many

regions of the world such as South Africa and United States of America where the

42

Interdisciplinary Research & Innovation for the Betterment of Humanity



officers take an active role in the law enforcement through crime investigation,
arrest of offenders, preparation of cases for court and testifying at trial among others
(Koontz, 2007; Warchol & Kapla, 2012). The EnCom division has more than 2500
officers posted in the 210 forest stations and other administrative posts (Envag
Associates, 2013). They work together with the professional and technical cadre
of the Service, forest adjacent communities and other environmental agencies and

organizations in their areas of jurisdiction (Envag Associates, 2013).

Forest rangers in Kenya and globally play an imperative role in the protection,
management, and conservation of forest resources and biodiversity (Eliason, 2006;
Kimani, 2012; New York State Department of Environmental Conservation, 2012;
Warchol & Kapla, 2012). The status of forests greatly depends of the ability of
the protection agencies to implement their duties amiably and effectively. Mathu
(2007) argues, no matter how good a policy or law may be; the policy is prone to
failure if the enforcement, compliance and implementation measures of the policy
are substandard and equivocal. Mathu (2007) and Koontz (2007) further posit that
enforcement and compliance division experiences considerable challenges that
potentially inhibit the policy and law enforcement. Some of the noted challenges
constantly being encountered comprise of poor working conditions, feeble and
inadequate structural capacities, inadequate working facilities, equipment’s, low
morale, and motivation among the officers (Kimani, 2012; Koontz, 2007; Onyango,
2013). These drivers are greatly manifested with the dire calls for promotion of
protection, management, and conservation of forests and allied resources (Onyango,
2013).

Working environment is imperative to the production efficacy of the any workforce
(Anderson, 2013; Harter, Asplund, & Fleming, 2004; Oswald, 2012). In order
to improve the performance of the workforce, it is essential to understand and
acknowledge the factors influencing its productivity and efficacy (Harter et al., 2004;
Oswald, 2012). This study aimed at evaluating the magnitude at which the working
condition implicates the performance of forest rangers. The achievement of the KFS
objectives and vision rests on the collective ability of all the divisions of the Service
and other stakeholders to undertake efficiently their duties (Kimani, 2012; Koontz,

2007). Efficient management of forests demands for a balance among conservation,
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regeneration, management, governance, enforcement, and implementation programs
(Koontz, 2007).

Kenyaasotherpartsoftheworld facesagraverate of forestdestructionand degradation;
over 12,000 hectares of forests are lost yearly through agents of deforestations more
so in conversation of forestland to agriculture and other development projects (KFS,
2010). Subsequently, considerable volumes of forests have continually degraded
due to illegal logging, unsustainable utilization, uncontrolled grazing, pole making,
and charcoal making (Envag Associates, 2013; Onyango, 2013). Demand for energy
is a critical proponent for the exacerbated destruction of forest as more than 70%
of national energy is derived from fuel wood and charcoal that if often illegally
extracted form forests (KFS, 2010). As per the July-September 2014 Kenya Forest
Service report, Kenya’s forest cover was estimated 6.99% (indigenous forests,
plantations, woodlands, and mangroves) which dropped from the initial 12% cover
as a result of unsustainable and illegal exploitation of the resource (KFS, 2014).
However, under the Kenya Vision 2030 goals, KFS aims to attain a minimum of
10% forest cover (KFS, 2014). The projection is a clear ground for the EnCom
division to upscale its performance; a deliberation that KFS itself must ensure the
rangers is capacitated with an ambient and amiable environment from which they

can laconically partake their enforcement and compliance duties.

To curb the exacerbating rates of destruction of forest resources more radical
measures need to be adopted (Kimani, 2012; Onyango, 2013). The degradation of
the forest and lapses in the protection potential can be sustained by improving the
working condition of the rangers (Drizin, 2003; Harter et al., 2004). Kehoe and
Wright (2010) notes that the working conditions directly affect the morale of the
employees therefore, poor working conditions significantly impede the productivity
of any workforce. It is of no exception that the rate of dissatisfaction index recorded
in this study inhibits the rangers’ performance. Using the data derived from the
questionnaires, the study therefore validated the magnitude at which remuneration
rates and motivation; living conditions, transport facilities, and working equipment;
work discrimination and work-personal life balance of the rangers implicates on

their work productivity.
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2. Materials and Methods

2.1. Study Area

This study was carried out in Londiani, Sorget, and Masaita forest stations and the
Kericho Ecosystem Conservators base in Kericho Zone in Mau complex, Kenya.
The four forest stations are under the protection of 46 forest rangers and 2 inspectors,
1 located at the Kericho Ecosystem Conservators office in located Masaita Forest
Station and the other at Londiani Forest College based in Masaita Forest Station.
Kericho Zone is of strategic importance to Kenya Forest Service since it houses
the only Forest rangers paramilitary training College and Forest College situated at
Londiani Forest College, in the Masaita Forest station. This was critical for the study
being the base from which all the forest rangers in the country are trained hence it
was anticipated the concerns and needs of the rangers within the location would be

much less.
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Figure 1: A map of the sampled station in South West Mau, Kericho Zone
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2.2, Methodology

The methodology used was based on the qualitative research approach using
questionnaires and analysed using descriptive statistics. Pre-tested questionnaires
were administered to 32 out of the 46 forest rangers serving in Sorget, Londiani,
Masaita forest stations, and Kericho Ecosystem Conservator station. According to
Krejcie and Morgan (1970) as designed in the Morgan’s table of determining sample
size, out of the 40 target forest rangers, only 32 accepted to take part in the research

hence a deviation of 8 as per the Morgan’s table sample size.

2.3.  Questionnaire Administration

The pretested self-administering questionnaires were administered to the 32
forest rangers who took part in the study. The questionnaires were designed to
assess (1) the demographic characteristics {gender, age range, marital status, and
work experience} b of the work force and (2) the drivers of work productivity.
The parameters of work producitivy examined comprised of the (i) remuneration
rates {salaries , job appraisal and promotion}; (ii) workplace motivation {work
motination, communication and work performnace, stress freeness of the working
environment and supervisor motivation}; (iii) sensitivity of KFS to rangers needs and
wants {wants, needs and treammwork }; (iv) quality of working facilities and equity
{transport, working equipments, uniforms, living conditions and discrimination}
and (v) work-personal life balance {balance anf freeness with supervisors}. The

questinnaires were collected on the third day after being issued to the respodents.

2.4. Data Analysis

The questionnaires were cross-examined to ascertain their accuracy, uniformity, and
completeness. It was necessary to ascertain the responses before organization and
coding to remove incomplete questionnaires for increased accuracy. On assertions,
the questionnaires were organized, numbered, and coded using the Statistical
Package for Social Scientists (SPSS) version 22. The data was then analysed using
descriptive statistics and represented in frequencies and percentages using charts
and tables to validate the relationships between the different variables. The results

were analysed and interpreted in frequency distribution tables.
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3. Results and discussions

3.1. Demographic Trends of Forest Rangers

The demographic data of the forest rangers was assessed to vindicate the work
diversity of the officers as the diversity in any work force is attributed to sustainable
and improved performance through sharing of experiences and skills. Gender is one
of the prime indicator of work diversity of which the Kenya Constitution (2010)
under Article 27 (8) categorically states, “The State shall take legislative and other
measures to implement the principle that not more than two-thirds of the members
of elective or appointive bodies shall be of the same gender”. The law demands that
a gender balance of workers within its parastatals as well. Out of the 32 respondents
who took part in the study, forest rangers were 75% male and 25% female. It is
important to verify the balance in the distribution of gender and age in the workforce;
this affirms the relationship in the workforce and adheres to the gender-balance call

as per the Kenya Constitution

Age range Percent

18-24 12
25-30 12
31-44 72
50 and above 4

Table 1: Distribution of respondent s age range

Ageism is one of the imperative outliner of work diversity; Thomas, Hardy, Cutcher
& Ainsworth (2014) posit that age is organizing principle and an embodied identity
as well as signifier of the richness and stability of a workforce in the contemporary
society. They note that age distribution significantly influences the material effect
of the organization affecting both the individuals and organizations productivity.
Thomas, Hardy, Cutcher & Ainsworth (2014) study recommended for an age
balance in any workforce to ensure flexible, energized, dependable, and sustainable
transition in the workforce. The age diversity results for this study presented skewed
and formidable distribution index. Majority of the ranger (over two-thirds) fall under
the age bracket of (31) thirty-one to (44) forty-four years (See Table 1).
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The distribution imbalance postulates a danger to the Division in terms of transition
of responsibilities and experiences. Envag Associates (2013) attributes the skewness
to the long and inconsistent recruitment of forest rangers; it is a challenge and raises
alarms for the sustainability of the workforce in the next 15 years if more rangers are
recruited not. The EnCom division is dominated with progressive old age lacking
youthfulness in that only 12% of the rangers are aged of 18-24 and 25-30. The
age bracket of 31-44 is the principal age of performance the FR, a balance of the

workforce is crucial for sustainable performance of the forest rangers.

Consequently, the experience of the workplace viably denotes its diversity and
stability (Anderson, 2013). Just like age, the experience of the employees promotes
organizational sustainability, re-energizing the workforce through the integration
of skills and experiences of the young and older employees. The research asked
the respondents to state the duration they have worked with ENCOM division,
their experiences have more weight in the analysis of the factors affecting their
performance having been in the field for different time spans. It is noted that majority,
about half of the rangers have worked with the division for at least 10 and 20 years.

The experience is relatively balanced unlike the age.

Forest ranger’s duration of service (years) Percent

1-5 22
6-10 26
11-15 37
16-20 8
21-25

26-30 3

Table 2: Distribution of working experience of the respondents.

3.2, Impacts of Remuneration Rates on the Working Performance

3.2.1. Remuneration Rates and Job Appraisals
According to the World Bank (2006) report on strengthening of the forest law
enforcement and governance, it of critical importance for the initiation of institutional

reforms of forest law enforcement agencies. The report conjectures the vitality of the
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forest management agencies to acknowledge and understand the role of incentives
such as the salary structures and job appraisal among others on the productivity
of its officers. Many studies have been conducted to evaluate the magnitude at
which remunerations affects the performance of employees, many have note diverse
findings (Kimani, 2012; Onyango, 2013; Oswald, 2012; Van Herpen, Van Praag, &
Cools, 2005; Warchol & Kapla, 2012).

The findings of the study unequivocally vindicated that the forest rangers were
equally dissatisfied with the current remuneration rates, job appraisal and promotion
measures deployed by the Service. On both the remuneration and job appraisal study
questions, the rangers were 59% dissatisfied with the salaries and promotion structures
(See Table 3). This postulates that at a great magnitude does the performance of the
ranger incapacitated by these factors. Van Herpen et al. (2005) argues that even
though salaries and job promotions do not directly depict the working environment,
salaries are a crucial element of extrinsic motivation while the job appraisal favours
intrinsic motivation. Motivation levels are noted to significantly implicate the work
productivity, as Warchol and Kapla (2012) argues in their study that low salaries
often contribute to escalated dissatisfaction rates and low motivation among South
African law enforcement and conservation officers. The low motivation is likened
to induce them to the vices of corruption and bribery, low patrol potential, feeding
offenders with critical information about the richness of the forests and where to
find high quality fauna and flora (Warchol & Kapla, 2012). Consequently, Kimani
(2012) explained that even though it is a common parlance and belief meagre salaries
promote the low motivation manifested by corruption; salaries and job appraisal
alone are not sufficient to spur the performance of the rangers, rather the integrated
improvement of both the motivation factors and the working conditions. Onyango
(2013) equally notes that high and long-term performance of employers is promoted
by stable remunerations, promotion measures and work environment; these facts are

dependent for better productivity.
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Rangers Response Salaries (%) Job appraisals and promotion %

Strongly Disagree 4 0
Disagree 55 59
Strongly Agree 11 18
Agree 26 19

Don't know 4 4

Table 3: Satisfaction and sustainability of rangers and remuneration rates, Job

appraisal and promotions incentives.

Job appraisal is projected towards promoting the intrinsic needs of the workforce,
motivating them to upgrade and transcend their duties (Van Herpen et al., 2005).
An employer that recognizes the efforts of employees motivates them to upscale
their efforts, which manifests in the cumulative productivity. In the 2010/2011 KFS
annual report, 41 vehicles were impounded by rangers; 262 forest offenders were
prosecuted; 197 structures illegal erected in forest land were demolished; over 48
tons of timber of various species, 9817 frames of cedar posts, doors and door frames,
12 power saws, and 12 drawn carts of donkeys were impounded wile 498 bags of
charcoal were recorded (Kenya Forest Service, 2012). Basing on these statistics
in relation to the recorded rates of displeasures, if more measures to promote the
motivation of the rangers are undertaken, immense and improved performance shall
be attested.

3.2.2. Work Motivation and Work Performance
Moldogaziev & Fernandez (2011) perceives a view that the performance of employees
is strongly attributed to the magnitude at which the workforce is empowered and
motivated. Besides salaries and job appraisals, KFS through the ENCOM division
structures and programs can undertake various incentives that would promote the
motivation of the rangers. Drawing insights from this view, the study assessed the
levels at which the rangers were satisfied with the motivation measures deployed
by KFS, their supervisors, the communication abilities of the unit and the stress
freeness of their working environment. The table below outlines the feedback of the

respondents.
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Work Supervisor Communication and  Stress

Rangers response motivation % motivation % work performance % free %
Strongly Disagree 4 3 0 8
Disagree 55 44 26 55
Strongly Agree 11 15 63 14
Agree 26 32 11 22
Don't know 4 6 0 0

Table 4: Extent at which FR supervisors motivate them to improve their performance

by providing timely and constructive communication.

Out of the 32 respondents, 47% each equally recorded to be demotivated and
satisfied with the work motivation measures undertaken by KFS such as outdoor
activities and competitions. This is an indication the service is averagely motivating
the rangers through their activities. The respondents also noted 59% disregard rate
of the motivation programs undertaken their supervisors. This implies no matter the
efforts the general ENCOM units undertake if it is not applied equivalently to all
forest stations and equally to all the rangers, the Division to prone to ever record
ubiquitous performance. The motivation should be equitable stemming from both
the professional cadre (forest managers) and the EnCom commander, inspectors,
and corporals. KFS being a based on a vertical organizational structure, the equity
in the motivation status is likely to enhance the performance of the rangers across
all forest stations across the country (Envag Associates, 2013). If the supervisors
of forest station and the rangers fail in implementing their duties, it is inevitable for

the forest stations to experience ever-high rates of destruction of forest resources.

In addition to poor work and supervisor motivation, the working environment of the
rangers is overwhelming ascribed as unconducive. 63% of the respondents registered
their discontent of their working environment noting it to be stressful due to lack
of proper working gear among others. Oswald (2012) study on the implication of
the working environment on the performance of health care workers in Tanzania
noted that poor and stressful working conditions as perceived by the employees
is a coherent ingredient of poor performance. Oswald (2012, p. 26) argues that
creation of a supportive environment has the potency of enhancing the efficacy of

the workers. It is of paramount importance for the Service to determine and mitigate
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the stressful elements perceived by the rangers in order to enable them to improve
their forest enforcement and compliance responsibility scorecard. It is argued by
Moldogaziev & Fernandez (2011) that the amiability of the working condition
amicably correlates with job satisfaction and productivity. Thuis study elucidated a
very high rate of stress factors in the environment hence calls for radical measures
to improve the working conditions of the rangers. On the other hand, the rangers
acknowledged the communication capacities of the rangers to be efficient. 74% of
the respondents approved the communication channels and programs provided. If the
service can provide efficient communication, it has the potential extending the same
to other sectors. Kimani (2012) and Mathus (2007) points out due to technological
advancements, it is also prudent for the Forest Services and departments to adopt
new communication technologies that can further improve the working efficacy of
the rangers.

3.2.3. Sensitiveness to Rangers’ Needs and Concerns
In every working environment, there are specific needs anticipated by the workforce
that they value and greatly perceived to motivate their performance when met. For
instance, Warchol and Kapla (2012) notes that it is a need for the conservation and
forest rangers to be in a group of at least three and with sufficient gear when taking
patrol duties. The needs and concerns vary extensively from forest station to station
which many stems from decency of housing to prosecution of offenders. With this
view, the research looked assessed the degree at which KFS is promotes teamwork

and its sensitivity to the needs and concerns of the forest rangers

Rangers response Needs and wants % Team work %
Disagree 63 26
Strongly Disagree 0 4
Strongly Agree 7 26
Agree 30 37
Don't know 0 7

Table 5: KF'S Sensitivity to Forest Rangers’ concerns and needs and promotion of

Teamwork
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Sixty three percent of the respondents indicated that Kenya Forest Service is not
sufficiently sensitive to the needs and wants of the rangers. Only 37% approved
the efforts undertaken by the Service in meeting their requirements and concerns.
In a study conducted in 2013, one of the respondents was noted to look forward
to a time when all the KFS employees shall be treated equally (KFS, 2013). Three
years down the line, sadly, the rangers are still expressing skewness in the way
the Service responds to their needs (KFS, 2013). Harter et al. (2004) argues that
when the needs of employees are met, they become more involved and enthusiastic
hence promoting work productivity. They as well note the aggravated enthusiasm
among employees who consider their employers to be assertive to their concerns, it
creates and promotes a sense of belonging, value and growth. Employee satisfaction
is an antecedent of employee engagement. It worth noting that employees with a
higher job gratification are susceptiable to sustainable performance in the long run
(Eliason, 2006; Koontz, 2007).

The ENCOM division fairly supports and promotes teamwork among its officers,
63% of the respondents indicated there are motivated and encouraged to embrace
teamwork while 30% held a contrary view. Collaboration among forest rangers is
critical for their success. The rangers patrol and protect large tracks of forests, which
require very extensive and coordinated collaboration amongst themselves and other
stakeholders hence fundamental to the protection programs. Eliason (2006);Kimani
(2012);Kozlowski and Bell (2003);0nyango (2013);0swald (2012) noted that the
encouraging teamwork stimulates the involvement of employees due to paradigm

shift from individuality to collectively hence mutual commitment and accountability.

3.2.4. Adequacy and Quality of Transport Facilities and Work

Equipment
The study aimed at vindicating the magnitude at which the transport facilities and
working equipment influenced the performance of the rangers. It was undeniable
that about two-thirds of the rangers perceived the transport and work equipment as

inefficient and unsustainable.
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Rangers response Transport % Working equipment %

Strongly Disagree 9 11
Disagree 56 55
Strongly Agree 13 8
Agree 22 26

Table 6: Adequacy and quality of the transport facilities and Working equipment

The above findings are startling as the duties of the rangers revolve around patrol,
an activity that require coherent and efficient means of mobility and equipment’s
such as sufficient fircarms and ammunitions to counter forest offenders who
may have more sophisticated weapons. Sixty-five and sixty-six percent of the
respondents discredited the sufficiency and quality of the means of transport and
working equipment’s respectively. Insufficiency of vehicles precisely designed for
patrol in the forest terrains makes it impossible for the rangers to transport even the

apprehended culprits and impounded property to police station for booking.

The findings affirm the results in the 2010 and 2013 reports on impacts on working
environment on KFS employees (Envag Associates, 2013). Poor means of mobility
and work equipment’s increases the workload in the division, in that they can
patrol small areas within their reach leaving other areas vulnerable to exploitation
(Onyango, 2013; Warchol & Kapla, 2012). Transport means are also critical as an
emergency response strategy as the rangers as expected to be stand by at any time
due emergencies such as fire and intelligence on imminent and ongoing illegal
activities (Onyango, 2013). The 2013 study results also indicated that ENCOM
staff has a satisfaction index of 48.89% and 41.67% on the adequacy of working
tools (firearms, tents, GPS, and other surveillance equipment’s) and communication
equipment’s (walkie-talkies) respectively (Envag Associates, 2013). Lack of these
facilities and equipment’s is a dire impediment to the operations assumed by the
staff.

The activities of forest rangers majorly include forest patrols, which predominantly

pertain moving through the forests. The primary pillars of their work efficiency
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are bestowed on their mobility potential as well as the work equipment such as
firearms and camouflaging uniforms (Onyango, 2013). Kimani (2012) points out
that the operational efficacy of the forest rangers is rooted on the aptness of transport
and work equipment facilities that directly implicate of the rangers’ actions as they
undertake the prevention, detection and suppression duties. Through activities such
as patrols, prevention of forest crimes are combated as they aim at minimizing the
opportunities of engaging in illegal acts, however, the rangers need to be able to
swiftly move into the forests without detection by adjacent communities who may
warn the offenders. The impounded products also need to be transported to the
forest stations/beats and police stations, therefore the inefficient means of transport
makes their duties futile and predetermined by offenders (Onyango, 2013). The
rangers also need to be moved to certain limits in the forest before they set on foot
patrols, this enhance the area covered in each patrol as opposed to walking from
their bases into the forests. Onyango (2013) study vindicated sadly that most of the
forest stations in the Embu ecosystem in Kenya lacked vehicles in good conditions
hence impeding even the transportation of the arrested offenders to the police
stations. The same was noted in this study, only the Masaita forest station and the
Kericho Ecosystem base owned vehicles the other two depended on the Ecosystem’s
Conservators office to avail them with vehicles when need be. Consequently, poor
working equipment such as raincoats, gumboots, and tents among others renders the
work of the ranger’s absolute cumbersome at night and during raining days. These

implications are advantageous to the offenders.

3.2.5. Adequacy and quality of uniforms, living conditions, and

equity issues
Uniforms, living conditions and cases of job discrimination in disciplined forces
in Kenya attracts allot of attention (Onyango, 2013). In this viewed, it was
imperative to understand and evaluate the forest rangers’ satisfaction on the

adequacy and quality of their living conditions, uniforms and equity issues.
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Rangers response Uniforms % Living %  Discrimination %

Disagree 40 63 11
Strongly Disagree 0 15 4
Strongly Agree 4 7 30
Agree 56 15 55

Table 7: Responses on the appropriateness and quality of uniforms.

The results show that the camouflage/jungle and official uniforms issued to the
rangers are appropriate and of high quality. Sixty percent of respondents approved
the uniforms while 40% viewed them to be inappropriate. Nevertheless, most
registered substantial trepidations on the frequency at which uniforms are issues.
25.9% of the respondents prefer the uninforms to be issued whenever they are worn
out, 22.2% after every two years, 14.8% after every five years while the majority

(37%) desired the uniforms to be issued yearly.

The living condition of the forest rangers recorded the highest rate displeasure;
majority of the rangers (78%) termed the living condition to be archaic, inhabitable
and deplorable. Most of the houses are made of timber during the colonial era and
lack electricity and water neither are they regularly maintained. Kimani (2012)
registered displeasure of the archaic status of the houses of the rangers, he argues that
provision of better living condition is an essential work motivation factor that the
KFS has overlooked for so long hence beheading the rangers’ morale. KFS should
prioritize improving the housing conditions of the rangers by constructing better
and decent housing units as well as renovating the existing permanent structures.
The working environment proved equitable and non-discriminating, 85% of the

respondents appreciate the efforts of KFS in ensuring they are treated equally and

fairly

Rangers response Balance% Freeness%
Strongly Disagree 0 4
Disagree 3 37
Strongly Agree 20 15
Agree 77 44

Table 8: Personal life - Work environment balance
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The study noted that 97% of the respondents are able to keep a reasonable balance
between their work and their personal life thus the balance does not limit their
performance. In addition to personal life-work balance, 59% responses showed the
ranger are free to discuss their personal life and professional problems with their

supervisors without fear of victimization.

4. Conclusion and Recommendations

From the data analysis and the discussion above, it is evident that the performance of
forest rangers in respect to the findings of this study is deteriorating at an alarming
rate. The dissatisfaction rates of 59% and 63% in most of the parameters of the study
indicate that their performance is compromised by many factors. Comparison of the
finding of this study with the findings of the surveys of 2010 and 2013 depicts a large
disparity, the dissatisfaction index of this study ranges between 59%-63% compared
to 51.4% and 56.74% satisfaction index of 2010 and 2013 surveys respectively
(Envag Associates, 2013). The ENCOM division has a huge responsibility to protect
forests in Kenya hence a record of such low rates of satisfaction should worry
every forest manager, conservationists, and policy makers they the rangers play
an imperative role in the enhancing sustainability of future forests. Forest illegal
activities in natural forests such as charcoal making, and illegal logging have been
on the rise, an indication of the poor performance of forest rangers because of the

impoverished working conditions as noted in this study.

ENCOM Division has a dire responsibility and large task to do so as improve
the working conditions and environment of the rangers. No matter how efficient
conservation and regeneration programs may be undertaken while enforcement lags
behind, the cumulative performance of the entire process shall ever record poor
performance. Measures that are more radical must be undertaken to enhance the
performance and productivity of rangers by motivating them as well as acknowledging

impediment of low employee satisfaction on workforce performance.

Some of the measures KFS can partake to promote the functionality and performance
of the ENCOM cadre comprise of provision of modern patrol facilities such as air

patrol facilities (choppers), vehicle, and motorbikes specifically designed for forest
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terrain. These will enable rangers to access remote and impermeable areas as well
as covering large areas over a short time. Better and adequate communications and
surveillance amenities (such as walkie-talkies, hotlines, GPSs and GIS training)
must also be facilitated, as they will improve communication and collaboration
abilities among the officers and community forest policing activities hence boasting
their abilities to curb ongoing illegal operations. In addition, it is crucial for the
division to be liquidated with sufficient and appropriate working tools. The ranger
should be provided with a rifle, sufficient ammunitions, gumboots due to the terrain
and weather of Mau Complex, well-conditioned tents, and camping facilities as well
as frequent issuance of uniforms among other facilities and equipment’s deemed

necessary.

KFS should also consider revising salaries and the remunerations rates offered in
accordance to the national and international stipulated pay grades. If in agreement,
it should device other mechanisms and incentives that would escalate the rangers’
motivation such as job appraisal and promotions. The promotions should be
conducted on an equal and fair basis with profound emphasis to the cumulative

performance of each ranger, work experience, and the levels of education.

The housing conditions having recorded the highest distressing rate of dissatisfaction,
KFS should make it a priority. It should therefore, construct permanent and decent
housing units opposed to timber ones, frequently renovating the existing ones, and
at least supply them with electricity and tap water. The rangers should be regularly
taken to seminars and refresher courses on which they can be trained on customer

care and polish of their performance as a token of motivation.

References
Anderson, A. (2013). Factors affecting employee performance.
Drizin, M. (2003, September 1). Worker loyalty is pretty low.

hitp.//www.upi.com/Business_News/2003/09/01/Worker-loyalty-prettylow/UPI-
98111062459018/

Eliason, Stephen L. (2006). Factors influencing job satisfaction among state
conservation officers. Policing: An International Journal of Police

Interdisciplinary Research & Innovation for the Betterment of Humanity



Strategies & Management, 29(1), 6-18.
Envag Associates. (2013). Work Environment Survey.

http://’www.kenyaforestservice.org/documents/KFS-Work%20Environment %520
Report-22-10-2013.pdf

Forest Act. (2007). Part V — Enforcement.

Gichora, M, & Bargerei, R. (2015). Forestry Society of Kenya Holds Forest Policy
Dialogue Meeting.

Harter, JK, Asplund, JW, & Fleming, JH. (2004). HumanSigma: A meta-analysis of
the relationship between employee engagement, customer engagement and
financial performance. The Gallup Management Journal, 1-8.

Kenya Forest Service. (2012). Enforcement and Compliance.
Kimani, J. N. (2012). The Ranger I have become.

Koontz, Tomas M. (2007). Federal and state public forest administration in the
new millennium: revisiting Herbert Kaufman’s The Forest Ranger. Public
Administration Review, 67(1), 152-164.

Kozlowski, Steve WJ, & Bell, Bradford S. (2003). Work groups and teams in
organizations. Handbook of psychology.

Krejcie, Robert V, & Morgan, Daryle W. (1970). Determining sample size for
research activities. Educational and psychological measurement, 30(3),
607-610.

New York State Department of Environmental Conservation. (2012). Division of
Forest Protection 2012 Annual Report. Retrieved from New York:

Onyango, N. L. (2013). Factors Influencing Performance of Forest Rangers in
Kenya Forest Service

Oswald, Asigele. (2012). The effect of working environment on workers
performance: the case of reproductive and child health care providers in
Tarime district. Muhimbili University of Health and Allied Sciences.

Interdisciplinary Research & Innovation for the Betterment of Humanity

59



Van Herpen, Marco, Van Praag, Mirjam, & Cools, Kees. (2005). The effects of
performance measurement and compensation on motivation: An empirical
study. De Economist, 153(3), 303-329.

Warchol, Greg, & Kapla, Dale. (2012). Policing the wilderness: a descriptive study
of wildlife conservation officers in South Africa. International Journal of
Comparative and Applied Criminal Justice, 36(2), 83-101.

60

Interdisciplinary Research & Innovation for the Betterment of Humanity



Population Status and Extinction Risk of Medicinal Plants in a
Moist Closed Canopy Afromontane Forest: A Case of Prunus

africana (Hook. f.) Kalkman in South West Mau Forest, Kenya

Ronoh, David Kibet"?*, Hitimana, Joseph !, Sirmah, Peter Kipkosgei ',
Mullah, Collins Jared Amwatta *

School of Natural Resource and Environmental Management, University of
Kabianga, P. O. BOX 2030-20200, Kericho, Kenya.

’Kenya Forest Service, P. O. BOX 269-40413, Kehancha, Kenya.

3 Kenya Forestry Research Institute, P. O. BOX 382-20203, Londiani, Kenya.
*Correspondence Email: kibetdavid63(@gmail.com

Abstract

The exploitation of the medicinal Prunus africana trees from forests in Kenya
has raised concerns. The effects of such exploitation on the regeneration trend or
population structure in disturbed and undisturbed sites have not been documented
for prescription of its sustainable management and conservation strategies. This
study assessed exploitation level, regeneration trend and population structure of P.
africana in South West Mau forest in Kenya. It was hypothesized that population
of the species was unstable due to high exploitation. Diameters at Breast Height
(DBH) of large trees were measured and regeneration counted in four sites with
varying anthropogenic influence: undisturbed, low, moderate and high disturbance
areas. Three transects of 100 m apart and running from forest edge up to 1 km
inside the forest were established in each site. Four sample plots measuring 20 m x
50 m were laid at 250 m intervals along each transect. Each plot was divided into
10 equal square subplots of 100 m? and 25 m? sub-subplots nested in each and a
quadrat of 1 m? at its centre. Trees >10 cm in DBH were measured in subplots while
saplings and seedlings were counted in sub-subplots and quadrats respectively.
The density of debarked P. africana stems was significant different between the
sites (p < 0.012) and the least disturbed site had the highest debarking rate (90 %).
Regenerations and adult trees densities was also significantly different (p = 0.043
and p = 0.005 respectively). The relatively undisturbed site provided the highest
regeneration density and a balanced population structure for P. africana population
(almost reverse-J curve) as compared to other sites where the species population was
relatively unstable. The findings revealed need for strategic restoration measures for
the species.

Keywords: Population structure, Prunus africana, Regeneration, South West Mau
forest.
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1. Introduction

Globally, trees in natural forests are selectively harvested for benefits such as
timber and medicine (Bahamondez, Alvarez, & Itzelcoaut, 2010; Bleher, Uster, &
Bergsdorf, 2006; Njunge & Mugo, 2011). As a result, target species tend to be
overexploited threatening their survival Aldrich and Hamrick (1998) and the very
source of the needed products (Oldfield & Newton, 2012). Trees are exposed to
prolonged human disturbance due to their nature of long lifespan, and variation
in productive behaviour. The species has been listed as an endangered species and
included as Appendix II by Convention on International Trade on Endangered Species
(CITES) since 1995 Kireger and Koech (2010); M. Cunningham, Cunningham, and
Schippmann (1997) and by FAO panel of experts on Forest Genetic Resources as a
tree species with maximum action priority in Africa (Navarro-Cerrillo et al., 2008).
The species has also been included in the [IUCN Red List of Threatened Species as
globally vulnerable species since 1998 (International Union for the Conservation
of Nature, 2016; Oldfield & Newton, 2012). Oldfield and Newton (2012); Jimu,
Ngoroyemoto, and Mujuru (2013) reported a decline in population of mature size
P. africana in Sub-Sahara Africa due to exploitation for subsistence and large-scale
bark harvest for trade.

Harvesting of P. africana from natural forests in Kenya has raised concern by forest
managers and researchers that the population of the species may be negatively
affected in future (Mbinga, Okeyo, Njuguna, & Kamondo, 2013). The negative effect
of logging on population status of logged species including P. africana was reported
by Hitimana, Kiyiapi, Njunge, and Bargerei (2010) in parts of Mt. Elgon forest.
Documentation on the effects of such exploitation on the population structure of the
species is lacking, making it difficult to design their management guidelines. The
species is neither shade tolerant nor pioneer (Fashing, 2004; Mbatudde, Nyakaana,
PloB3, & Dalitz, 2013). Thus, their regeneration performance in disturbed and
undisturbed sites is not known for prediction and management purposes in relation

to anthropogenic activities.

The purpose of this study was to evaluate the exploitation level, regeneration trend

and population structure of P. africana harvested for medicinal products. It was
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hypothesized that P. africana population in this forest was unstable; therefore, it
may disappear in this site. It was anticipated that knowledge obtained from this
study would provide an insight into its availability and survival in its natural habitat.
Forest managers will use the findings from this study in their efforts to promote
rehabilitation, restoration application of sustainable management strategies and

future monitoring of population dynamics of the species.

2. Materials and method
2.1 Study area and selection of study sites

This study was conducted in western part of South West Mau forest which lies
between latitudes 00° 22 46.77” S - 00° 38’ 51.25” S and longitudes 035° 17’
28.22” E - 035° 35’ 06.75” E (Google Maps, 2016). The rainfall in this region is
bimodal with peaks in April and August and ranges from 2000-3000 mm per annum
(Kinjanjui, Karachi, & Ondimu, 2013; Tea Research Foundation of Kenya, 2005).
Mean annual temperature ranges from 12-16°C (Kinjanjui et al., 2013; Mullah,
Klanderud, Totland, & Kigomo, 2014; Obati, 2007). The forest is relatively a closed
canopy forest with high biodiversity and hosts indigenous tree species such as
P africana among others (Mullah et al., 2014). The study was done in four sites
of South West Mau forest. Each site represented different level of forest-human
interaction. In each study site debarking level, regeneration and population structure

of P. africana was determined.

2.2 Research design

Disturbance gradient was identified and stratified into the four study sites according
to the degree of anthropogenic disturbance in the forest and availability of P. africana.
The disturbance gradient was described as; low undisturbed (LD) site bordered by
multinational tea company, moderately disturbed (MD) site bordered by a stretch of
100 m width tea belt between farmlands and the forest boundary, highly disturbed
(HD) site bordered by farmlands directly and a relative undisturbed site near Forest
Station office. Each stratum was sampled along three transects running from the
forest edge into the forest. The starting point of the first transect in each stratum

was randomized. Others were established to the right-hand side of first one. Global

Interdisciplinary Research & Innovation for the Betterment of Humanity 63



Positioning System (GPS) receiver was used to provide coordinates at the beginning

of each transect to aid in future monitoring of population dynamics of the species.

2.3 Study species

Prunus africana, commonly known as Red Stinkwood is a secondary forest canopy
tree species that has been declining over much of its geographical range in Sub-
Saharan Africa due to unsustainable harvesting of its bark for the international
medicinal plant trade (Fashing, 2004). It thrives well in Kenya around the slopes
of Mt Kenya, Mt Elgon, the Aberdares Range, Cherangani Hills, Tugen Hills, Mau
Range, Timboroa, Nandi and Kakamega forests (Orwa, Mutua, Kindt, Jamnadass, &
Simons, 2009). The extract from its bark is highly valued locally and internationally
for treatment of benign prostatic hyperplasia and prostate gland hypertrophy, a
common condition in elderly men (Cunningham & Mbenkum, 1993; Dawson &
Powell, 1999; Mbatudde et al., 2013).

2.4 Sampling procedure

Three parallel transects of 100 m apart were established from the forest edge up
to 1 kilometre into the forest. A compass bearing was used to ensure parallelism
of transects. Sample plots measuring 20 m x 50 m were laid along each transect
at 250 m intervals starting from forest edge. Each plot was sub-divided into 10
square subplots of 100 m? and 25 m? sub-subplot nested in each while 1 m? quadrat
was laid at the centre. In each subplot the DBH of all poles sizes and adult trees
were measured while saplings and seedlings were counted in every sub subplot and

quadrat respectively.

2.5 Data collection procedures
2.5.1 Data on regeneration trend and debarking

The DBH over-bark of all standing P. africana (> 10 cm) was measured at 1.3 m
above the ground using diameter tape. Diameters of trees with buttresses were
assessed at points just above the buttresses. The diameters were then segregated into
size classes: seedlings (< 5 cm), saplings (5-9.9 cm), poles (10-19.9 cm) and adult
trees (> 20 cm) to obtain the number of stems in every life form.
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2.5.2 Data on population structure
The number of the seedlings, saplings, poles and adult trees in every site was

recorded and were then used to determine the population structure of the species.

2.6 Data analysis
2.6.1 Regeneration and exploitation

Standardized values (per hectare) of the number of regenerations, poles, adult
trees and debarked P. africana stems in every site were calculated and their means
subjected to one-way ANOVA at 0.05 significance level to test for statistical
significant differences and Tukey HSD Post Hoc test used in mean separation. Both
tests were run from SPSS statistical program version 19. Regeneration density

(stems ha') of P. africana in each site was calculated as follows:

Number of stems of individual species or with measured variable

Density (Stems ha™!) = Areainh
rea in ha

2.6.2 Population structure

Bar graph of density of every life form in each site was produced to depict the
population structure. The structures obtained were compared to a reverse-J shape
curve which reflects population structure of a tree species in typical undisturbed
forests. The structures were interpreted according to the system by Owiny and
Malinga (2014); Tripathi, Upadhaya, Tripathi, and Pandey (2010) as good, if
seedlings > saplings > poles > adults; fair, if seedlings > saplings > poles < adults;
and poor, if sapling stage is present but no seedlings or any other imbalance in the

structure.
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2.7 Results and discussion
2.7.1 Exploitation of P. africana

Table 1 presents the results of the exploitation levels P. africana. The density of the
debarked stems; thus, debarking rate of P. africana was higher in the low disturbed
site (90 %) and lower at the moderately disturbed site (11 %).

Table 1 Exploitation levels of P. africana

Densities of P. africana (stems ha™) Debarking

Debarked Undebarked ~ Total stems percentage
Site stratification (%)
Low disturbed (LD) 7.50a 0.83 8.33 90
Moderately disturbed (MD) 0.83a 6.67 7.50 11
Highly disturbed (HD) 0.00ab 20.83 20.83 0
Relatively undisturbed (RU) 0.00b 29.17 29.17 0
Total 8.33 57.50 65.83

Values followed by same letter in a column are not statistically different at o = 0.05.

The density of its stems debarked were significantly different, F' (3, 44) = 4.06,
p =0.012, n* = 0.217 among the study sites. Post hoc test indicated that the low
disturbed site differed significantly from the moderately disturbed site (p = 0.026)
and the relatively undisturbed site (p = 0.026). It did not however differ significantly
from the other sites (p > 0.05).

The high percentage of debarking (90 %) may substantially deteriorate the health of
the species and put it under potential risk of disappearance from this forest in near
future. The effect size (n?) indicates that of approximately 22 % of sites disturbance
is attributed to the debarking could requirement for ecological intervention. The
debarking trends of this species may be a slow continuation of the past authorized
trade of its barks in this forest block by the then Forest Department. According to
Kjaer, Graudal, and Nathan (2001), P. africana can easily be cultivated on-farm and
their barks harvested sustainably to reduce disturbance and exploitation of those
in the wild. However, farmers have sold farmed P. africana bark for decades in
Kenya Muriuki, Franzel, Mowo, Kariuki, and Jamnadass (2012) without formal
recognition of provenance and mechanisms of differentiating cultivated and wild
sourced barks (Ingram, 2014). This calls for appropriate ways of distinguishing the

two classes of barks.
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The significant difference in debarking between the four study sites of South West
Mau forest confirms that the barks of the species were still being exploited. Despite
the protection by CITES and IUCN, P. africana remains Africa’s most intensively
exported medicinal plant species by volume (Cunningham et al., 2002). Several
studies and surveys have provided evidence of the adverse effects of large-scale
bark harvesting on P. africana populations (Sunderland, 2000). For example, at Pico
Basile, Equatorial Guinea, Sunderland (2000) found that 68 % of exploited P. africana
was either dead or experiencing canopy dieback. The harvesting P. africana bark for
export to European pharmaceutical companies from Mount Cameroon has caused
particularly severe impacts on the population status of this species in Cameroon
(Hall, O’Brien, & Sinclair, 2000). As a consequence of the uncontrolled bark harvest,
P. africana populations are reported to have diminished in the mountainous humid
forests of Mt. Cameroon (Schrdder, 2000). Geldenhuys (2004) reported population
of P. africana in South African forests as severely impacted, as only the smaller trees
were not harvested. This concurred with the findings of this study in South West
Mau forest as only adult trees were found to have been debarked. According to Hall
et al. (2000), quality concoction is obtained from adult trees of P. africana. This
could explain why only adult trees are exploited for the barks. In South West Mau
forest, most bark originates from wild trees raising concerns that the local medicinal

trade is unsustainable; thus, population of P africana.

The low disturbed site was the least disturbed and presumed to be the most protected
site. However, the rate of debarking of P. africana in this site was higher than in
other sites presumed to have experienced higher disturbance. Presence of high rate
of debarking in a low disturbed site may suggest that P. africana barks was still
valued for its medicinal property and therefore making its ways to the local markets.
The debarking could also suggest reduction of other medicinal tree species in South
West Mau forest.
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2.7.2 Development stages densities of P. africana

Table 2 indicates that the regenerations density of P. africana was highest in 1
relatively undisturbed site and lowest in the low disturbed site. The other sites t
intermediate but highly varied densities. The poles and adult trees were highest
highly disturbed site where no adult trees were found, while adult trees were high

in low disturbed site with lowest densities of other development stages.

Table 2. Development stages densities of P. africana

Densities of P. afiicana development stages (Stems ha™)

Regenerations
Site stratification (Seedlings + Saplings) Pole sizes Adults
Low disturbed (LD) 1.67a 0.00a 6.67a
Moderately disturbed (MD) 3.33a 0.00a 0.83ab
Highly disturbed (HD) 20.00a 8.33a 0.00ab
Relatively undisturbed (RU) 25.83ab 2.50a 5.83a
Total 50.83 10.83 13.83

Values followed by same letter in a column are not statistically different at o = 0.

The regenerations density of the species showed statistical significant differen
F (3, 44) = 2.95, p = 0.043, n? = 0.168 between the sites. Post hoc test reveal
that the regeneration density at the relatively undisturbed site differed significan
(p = 0.040) from that at the low disturbed site. However, it did not differ from 1
densities at the other sites (p > 0.05).

The density adult trees showed statistical significant difference F' (3, 44) = 4.8:
p = 0.005, n* = 0.333 between the sites. Post hoc test revealed low disturbed s
differed significantly from moderately disturbed (p = 0.049) and highly disturt
(p = 0.019) sites while highly disturbed site differed significantly (p = 0.049) fi«
relatively disturbed site. The density of poles did not differ significantly (p > 0.(

among the study sites.

According to Kimaro and Lulandala (2013), disturbance results in impairment in 1

overall regeneration potential in forest ecosystem and negatively affect fast degradi
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has had an impact on regeneration trend of this species. Such disturbances implied
that approximately 17 % and 33 % of the variation in seedlings and adult trees
respectively could be explained by sites differences in anthropogenic disturbance of
the species.

Stewart (2009) reported that anthropogenic activities, particularly tree exploitation
and grazing influence trees and seedlings growth, mortality and reproduction. The
low and moderately disturbed sites were characterized by multi-storey pioneer
tree species such as Tabernaemontana stapfiana, Neoboutonia macrocalyx, S.
mauritianum, Strombosia schefflerri and Psychotria mahonii and very thick
undergrowth of herbs such as Acanthas eminens, Mimulopsis solmsii and Piper
capense. Prunus africana regenerations and poles sizes in these sites could have

suffered competition for resources from such stiff competitors.

This finding concurred with a study in Kakamega forest by Kiama and Kiyiapi (2001)
that grouped P. africana among non-pioneer light demanders whose seedlings are
nursed by shade but requires light for survival at later stages of its life. High density
of regenerations in relatively undisturbed site might suggest better conditions for
regenerations of the species in the site. A study by Cheboiwo, Mugabe, and Langat
(2014); Mutiso, Mugo, Cheboiwo, Sang, and Tarus (2015) in Mt. Blackett forest
of Western Mau forest in Kenya, associated anthropogenic disturbances to light
gaps which promoted successful regeneration and recruitment of pioneer species

including invasives S. mauritianum.

In South West Mau forest, disturbance due to debarking of P. africana lead to deaths;
coupled with stiff competition from pioneer, invasive species and herbaceous plants
could have impeded its regeneration trend and lead to low densities in the study
sites. Fashing (2004) revealed that P. africana was experiencing localized decline
in the Kakamega forest with mortality rate of 3.9 % as compared with typical tree
mortality rates of 1-2 % reported for most other tropical forests. He also reported
no recruitment occurring into the tree stem size diameter classes of between 10 cm

and 39 cm.
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2.7.3 Population structure of P. africana

Figure 1 presents the population structure of P. africana in all the study sites base

on the densities of all development stages of the species.
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Figure 1. Population structure of P. africana.

The relatively undisturbed site was the only site with all the development stages ¢
P. africana represented. Though there were more adult trees than saplings and pole
the structure fairly displayed a reverse-J shape. However, despite absence of pole
in the moderately disturbed site, the low densities of seedlings, saplings and adu
trees almost displayed reverse J-curve. The other sites failed to show specific shape

in relation to J-curve.

Lack of saplings, poles and adult trees of P. africana in most of the sites in additic
to very low densities in other sites indicates that the population of this species ma
disappear from these sites in future. Most of the seedlings found in the sites were fer

and too young to survive competition, therefore could not advance to the next stag
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the plots adjacent to the farmlands and this could have been brought by birds which
came to feed on crops in the farmlands. A fair population structure in the relatively

disturbed site could be attributed to a high regeneration of the species in the site.

Prunus africana was expected to have a balanced population structure in every site
because it seeds every year (Orwa et al., 2009). However, based on the system by
Owiny and Malinga (2014); Tripathi et al. (2010) the population structure in the
relatively disturbed was fair and generally poor in the rest of the sites because of
the imbalance in the structure. The success of non-pioneer life history entirely relies
on survival of the juveniles and their subsequent recruitment to upper age classes.
The resultant shapes other than reverse-J curve reveals erratic recruitments of the
species in all other sites. Despite no harvesting of P. africana in all the study sites in
form of timber, the poor regeneration of the species may suggest that other factors
other than harvesting could be responsible. The structures particularly in the low and
moderately disturbed sites and may be attributed to authorized bark harvesting in
the past which could have led to overexploitation; thus, death of the barks affected
stems. This may explain why adult trees of P africana few are and scattered in
all sites and may not provide adequate seeds to subdue its competitors. Excessive
debarking including ring barking of the stems may lead to death of the trees in two
years (Delvaux, Sinsin, & Van Damme, 2010). This was confirmed by one very
big P. africana stem that was found ring barked and dead in the low disturbed site
indicating that the bark harvest was not sustainable. These results agreed with the
findings of a study by Cheboiwo et al. (2014) who reviewed conservation of adult
trees of P, africana and trade on its barks in Kenya and reported that there were few

scattered trees of this species in Mau forest.

Anthropogenic land use history was reported by Brown and Gurevitch (2004) to have
long-persistent effects (40—60 years) in tropical forests. Their results suggested that
both natural and anthropogenic disturbances reduced species richness and diversity.
The observed poor population structures of P. africana in South West Mau forest
may be due to both natural and anthropogenic factors implying the need to highly

prioritize areas for conservation the species.
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3. Conclusion

This study established that P. africana in South West Mau forest has experienced
significant anthropogenic disturbance due to debarking at a rate of 90 %. The
debarking differed between the study sites (p = 0.012). Approximately 22 % of the
disturbance in the ecosystem is attributed to the debarking. The regeneration density
of P. africana was highest (25.83 stems ha') in a lesser disturbed site indicating
positive effect of slight disturbance for successful regeneration of the species.
Its density differed between the sites (p = 0.043). The population structure of P.
africana was found to be poor due to effect of anthropogenic disturbances. The
structure in a lesser disturbed site was fair (seedlings > saplings > poles < adults);
it was characterized by reverse-J curve though adults were more than poles. The
structures were poor in the rest of the sites indicating the species is at potential risk

of disappearance from South West Mau forest in future.

4. Recommendations

Studies into alternative medicinal species with similar medicinal properties as P,
africana are recommended to reduce the impact of bark harvesting of the species.
These may include in-situ and ex-situ conservation strategies. There is need
for protection of seedlings in the wild through minimization of anthropogenic
disturbances particularly in areas where the species is abundant. Nurse trees for
the species should be identified and protected to increase the survival rates of the
juveniles. Clearing around some of P. africana to get rid of all weeds and create
receptive seed beds and little light on forest floor prior to seeding period may be
done. Enrichment planting using appropriate germplasm obtained from this forest
ecosystem (well adapted to the sites) is recommended. To promote regeneration
trends thus healthy population structure, policies of domesticating P. africana may be
introduced to reduce disturbance and exploitation of those in the wild. Specifically,
application of CITES regulations for protection and conservation of P. africana in

the wild are recommended.

5. Suggestions for further research

There is need for continuous study of forest ecological processes and; development

of strategies aimed at stimulating natural regeneration of P. africana. Further
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research on natural disturbance indicators of P. africana in South West Mau Forest
is also required. The ability of the existing P. africana in South West Mau forest to
provide potential quality germplasm for the enrichment planting exercise should be
studied. Conditions and the history of the site with high regeneration density should

be studied deeply and be used to manipulate the regeneration level in other sites with

low regenerations.
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